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Introduction to Input-Output Analysis 


Input-output tables provide a flexible framework for analysis of 
issues of significance to planners and policy makers. This task is 
accomplished by disaggregating an economy into its constituent sec- 
tors, providing a format within which these sectors can be studied in 


depth and relating structural interdependence of the economy to con- 
Sumption patterns. 


Historically, the first known attempt to organize the macro-economy 
can be traced to Francois Quesnay who published Tableau Economique in 
1758. Quesnay depicted the economy as an economic system in which the 
circular way in which wealth was generated and reflected in the opera- 
tions of a single establishment, a farm. (See Xuczynski and Neer, 
VIF2) 


About a century later, in 1874, Leon Walras published Elements 
d'economic politique pure. This study presented a theoretical general 
equilibrium model which essentially consisted of a set of equations 
illustrating the price mechanism in the economy (See Jaffe, 1954). 


The culmination of the work started by Quesnay came in the 1930's when 
Professor Wassily Leontief of Harvard developed a general theory of 
production based on the notion of economic interdependence and pub- 
lished the first input-output table of the American Economy (See 
Leontief, 1936). Leontief ignored prices, and consequently sub- 
stitution, and assumed that any product was supplied by only one 
sector and that there were constant return to scale, so making 
possible the empirical application of input-output models. The basic 
equation system of an input-output model is: 


(T= 7A)> OY? ex Gal) 


where: A=a Matrix of interindustry technical coefficients 
Ys = a Vector of Final Demands 
> = a Vector of Gross Outputs 
iT = an Identity Matrix of the same order as A. 


The expression (I - ae is generally known as the Leontief inverse 
matrix. 


Traditionally, input-output models have been used in three main areas 
(see Chenery and Clark, 1959). Perhaps the most important has been 
the use of the Leontief inverse matrix in the structural analysis of 
an economy. Here assumptions are made about changes in the level of 
sectoral final demands, for example. The effect on the whole economy, 
or on sectors within the economy, is assessed by studying the rows, or 
the columns, of the inverse table--depending on whether the focus of 
interest is on the direct and indirect impact of a unit increase in 
the final demand of one industry on all other industries, or on the 
effect of all final demands on the sales of a particular industry. 
Other applications in the field of structural analysis might involve 


i 


changing the level of imports or adjusting individual entries in the 
original transactions table which shows the pattern of interindustry 
Sales and purchases, and assessing the ramifications throughout the 
economy by computing a new inverse matrix. 


A second major area of applicatons work has involved the use of input- 
output tables as the basis of regional and national forecasting exer- 
cises. In many respects, this type of work is closely related to the 
structural studies referred to above, since projections invariably 
involve the use of an inverse matrix and a vector of final demands. 
However, in a forecasting exercise the final demand vector has to be 
predicted independently in terms of all of its components, and in this 
respect differs from a structural study in which only one element of 
final demand may be changed. When the Leontief inverse is used for 
forecasting, the final demand vector is multiplied by the inverse 
matrix to give a new vector of total outputs. If a new transactions 
table is required, this output vector has to be multiplied by the 
original direct coefficients table, so emphasising again the assum- 
ption that the technical relationships between industries are 
invariant over time. The weaknesses inherent in this type of approach 
stem from the assumptions that the technical coefficients remain 
unchanged, and that the level of output is to some extent a function 
of some exogenously specified level of investment. In an attempt to 
improve the accuracy of forecasting based on input-output models, 
modifications have been introduced to the basic model described above 
to make it more dynamic and to allow for changes in interindustry 
relationships. The theoretical problems of dynamic models have been 
largely solved (Leontief, 1970), but empirical applications have lag- 
ged somewhat because of data problems. 


A third major area of application work has involved the detailed study 
of the nature of interdependence in an economy. This kind of analysis 
can be especially valuable in comparing the economic structure of 
different regions of the country. In this way, one is able to examine 
possible growth paths of each region and identify capacity bottle- 
necks. 


Unfortunately input-output accounts in the United States have encoun- 
tered deep seated resistance in the past over the question of whether 
the method would facilitate any move toward central planning, Evans 
and Hoffenberg as presented by Polenske allude to this resistance: 
(See Polenske, 1980). 


"An illusory fear is that the [input-output] approach con- 
stitutes a potentially undesirable planning device. The 
word "planning" has acquired a rather unsavory semantic 
content, especially when linked with the word "government." 
It has come to imply some kind of belief that productive 
operations should be directed by a central authority; in 
other words, a belief in some form of socialism. This has 
been extended to imply that any device that might make 
planning more practical is somehow undesirable. When 


clearly stated, this is an obvious non sequitor. 


A good deal of misunderstanding about what the interindustry- 
relations approach can do, or is intended to do, undoubtedly 
comes about through the vague meaning of the word planning. ... 
The suggestion that interindustry relations, as a technical 
device, might help to make socialism more "practical" is arguable 
but irrelevant. ... another fear of misuse related to planning 
is that input-output methods may somehow be used in connection 


with the imposition of production controls. and materials 
ae VOcaevonsie castle. 


The San Francisco Bay Area Input-Output Model is a spacial model of a 
single region for the year 1980. Each cell in the interindustry 
transactions table shows the amount that an industry in the region 
purchases from itself or from other industries in the same region. 
Trade flows between regions is usually dealt with only in terms of 
total inflows and total outflows, which are not differentiated by 
region of origin or desination. Data required to implement the model 
are regional interindustry flows for a base year and regional demands 
for a given year. 


The basic assumptions made in the construction of the San Francisco 
Model are the following: 


a) constant returns to scale 

b) homogeneous products with no joint production 
c) fixed direct input (technology) coefficient 
dad) no subsitution of one input for another 


The San Francisco Input/Output Model is part of a larger system that 
contains a production-capacity constraint feedback system (See Brady 
and Yang, 1982) which is lacking in most dynamic final demand models. 
The assumption of constant returns eliminates the impacts of external 
economics on the production process, and the second assumption assumes 
identical products within an industry. The third one assumes fixed 
technologies. A check of the national 1967 and 1972 input-output 
tables indicated that for most industries the technical coefficients 
were relatively stable. Carter (See Carter, 1970) has verified that 
input-output coefficients remained relatively stable for the U.S. for 
the years 1939, 1947, 1958 and 1961 over the short-run. The major 
shifts in production and input substitution brought on by the energy 
crisis may have created changes, but empirical testing of the impact 
on technologies will have to wait the publication of the 1977 national 
input-output table. 


Input-Output Coefficients 


The discussion thus far has been limited to the framework for tracing 
the actual flows of goods and services among industries. Having 


determined the historical network of interindustry transaction, how 
Gan we use this pattern to forecast future levels of industry 


activity? More specifically, what determines the values X; and ee 


Economic theory offers a hypothesis to explain the relationship 
between the purchases by industry as from industry i. The magnitude 
of Xi3 depends on the level of output of the Deh industry. Increases 
or decreases in the output of an industry are to be accompanied by 
increases or decreases in the various current inputs absorbed by the 
industry. This proposiston is merely a statement of the law of 
costs--larger outputs require more inputs--and may be described 
generally as follows: 


Pm So OKs (2) 
Xi4 ( 3) 
This form does not specify the exact character of the relationship. 
The law of costs requires merely that this relationship be restricted 
to make the function a monotonically increasing one. Under these 
conditions the ratio of x.. to X. need not be constant. It is usual, 


i 
however, to write this eens in a more restricted form, namely: 


SMnite = ee wee Kee i) 


where ais is a constant coefficient of production termed a "flow 
coefficient." It implies a linear homogenous relationship between the 
output of an industry and the various industrial supplies and services 
the industry must purchase to produce output. This form of production 
coefficient is not a theoretically valid generalization but is an 
approximation. 

Each of the a;. values is estimated from past ratios of x../X.. A 
complete set ae flow coefficients for an input-output model =: indus- 
tries forms a square matrix 


e e e (4) 


in which each column describes the estimated fraction materials, 
energy, and services required from other industries by a given indus- 
try per one dollar of its output. By treating flow coefficients (a..) 
as independent structural parameters ina system of equations, the 
substitution effects caused by relative price changes are ruled out. 


Some argue that the importance of substitutin due to changes in 
relative prices has been exaggerated in production economics. The 
degree of complementariness among inputs is so high that even wide 
variation in their relative prices could only slightly affect the 
combination of inputs that would be used. Moreover, insofar as 
relative price changes are important to particular industries, such 
changes themselves are in large part the consequences of technological 
changes. That is, changes in the technology of production alter the 
industrial demand for inputs and, through this impact upon market, 
lead to relative price variations. If this is so, it is more the 
coefficient structure of production which determines prices that 
prices determining the coefficient structure. However, the issue is 
not a matter of basic theory but a matter of emphasis; the assumption 
of fixed coefficients within a given technology is used as a pragmatic 
simplification. 


The development of the flow coefficient matrix is central to the 
input-output concept because it sets behavioral patterns for 
translating the implications of a set of final demands (Y's) into 
levels of industry activity (X's) required to achieve those final 
demands. 


The economic significance of the flow coefficient matrix is that both 
the direct and indirect production requirements implied by any level 
of final demand can be solved. For example, if the demand for auto- 
mobiles changes by $1.00, the coefficient column for automobiles 
describes the direct inputs the automobile industry needs in order to 
increase its deliveries to final users by that amount. Its purchases 
of steel, glass, paper, paints, electrical parts, fuel and so forth, 
are described by its column in the coefficient matrix. Suppliers of 
these products, in order to make deliveries to the automobile indus- 
try, must purchase inputs from other industries, whose amounts per 
dollar of their sales likewise are described by their column 
coefficients. These suppliers in turn place orders with other sup- 
pliers. The demands upon the outputs of each industry to support the 
production of $1.00's worth of automobiles may be accumulated to show 
how much production must take place in each industry to supply the 
automobile industry, its suppliers, and their suppliers' suppliers, 
etc. This computation is analogous to the Keynesian income multiplier 
which measures the effects of changes in respending for consumption 
upon income; but in the input-output framework, the respending effects 
for inputs are accumulated and it is the output (or sales) of each 
industry which is measured. 


A more convenient way, certainly more compact, of representing a 
system of input-output equations is in vector and matrix notation. 
Let X represent a vector of outputs whose values are to be determined 
for each of n industries, Y represents a vector of final demands, and 
A the matrix of flow coefficients. MThen, 


Xo AX any (®) 


which states that the outputs of different industries depend upon the 
demands for inputs by industry and demands for inputs by final users. 
Since the A matrix is a given constant and the Y vector is indepen- 
dently determined, the solution of the X vector is obtained as 
follows: 


(6) 


i} 
K 


X — AX 


(I-A)X x (7) 


where I is an identity matrix bearing the relationship in matrix 
notation of the number one in the diagonal and zeroes elsewhere. 
Dividing both sides by (I - A) we obtain: 


X = 1 Yauor X = (ean ey. (8) 


The expression (I - Aye. is called the inverse matrix. Such a table 


constitutes the focus of an input-output study for impact analysis 
since it indicates both the direct and indirect effects upon the 
output of every industry per dollar's worth of final demand for the 
output of any one industry. It is a table of industrial output multi- 
pliers. 


Adjusting National Matrix to San Francisco Bay Input-Output Matrix 


In an article entitled "An Appraisal of Non-Survey Techniques for 
Estimating Regional Input-Output Models," David G. McMenamim and 
Joseph Haring state (See McMenamin and Haring, 1964) that: 


"Non-survey or minimum-survey methods for constructing re- 
gional input-output tables are attractive to model builders 
because of the relatively small cost involved as compared 
with full survey models." 


McMenamin and Haring go on to state that many of the non-survey 
techniques have not been highly successful in the past, but recently 
accuracy seems to improve by the use of newly developed techniques. 
Indeed, the full survey of building input-output tables are costly. 


The basic method employed in this study to adjust the national Input- 
Output table to the San Francisco Bay Area is the RAS or Bipropor- 
tional Matrix Adjustment Method. The basis of the RAS Method is the 
hypothesis [See Stone] that various determinants of change in input- 
output coefficents (economies of scale, technological evolution, 
variations in relative prices) may be summarized by biproportional 
relationships in which each industry is characterized by a pair oF 


"substitution" and fabrication multipliers (ry and sj; respectively) 
which are assumed to operate uniformly over the rows and columns of 
the input-output matrix. In its simplest form, RAS involves the 
determination of a unique set of values for r; and s. which when 


F os i 
applied to an observed base year coefficient matrix A, generates a 


second matrix A, whose elements generate a pair of vectors U, and Vv, 
representing observed values of intermediate outputs and inputs by 


industry in the update year. In mathematical terms, the problem is 
therefore to find: 


A, = r,As, 
where: A = a nonnegative m x n matrix that is 
mapped by row and column multiplication 
into a nonnegative m x n matrix A, 


r, = An unknown m x n diagonal matrix of 
row multipliers 


Sa0S An unknown diagonal n x n matrix of column 
multipliers. 


Ry S, > am 
when this biproportional relation is to be solved for A, and r, ands 
by means of known row totals u and column totals v prescribed for Ayr 
by using the RAS procedure, the existence problem of constrained 
biproportional matrices has to be considered. The iterative RAS 
procedure is a way of approximating a solution asymptotically. 


To quote Bacharach (See Bacharach, p. 46) 


"Starting with the given Matrix A, one multiplies each 
row by a scalar that will make the row sum equal the row 
constraint, next multiplies each column of the resulting A 
by a scalar that will make its sum equal its constraint. 
This given a Matrix A“ that serves as a starting point for 
the next iteration." 


This process of row and column multiplication continues until the 
calculated intermediate inputs and outputs are equal to observed 
levels for each industry. The process is mathematically efficient and 
convergence occurs usually around the ninth iteration. 


Before the biproportional adjustment procedure was applied to the 1972 
national I/O model, location quotients were used to identify those 
sectors where regional specialization was most significant. Using 
information from Czamanski and Malizia (See Czamanski and Malizia, 
1969), we looked at those quotient which were in excess of 1.5. The 
variable 1.5 was arbitrarily determined. Professional review of row 
and column cells focused on these sectors. 


Smith and Morrison undertook a test of the best known methods for 
adjusting survey based I/O tables for the same spatial area and found 
"the semisurvey method based on the RAS technique proved to be by far 
the most efficient simulation procedure, judged according to the 
distance of the estimated trade coefficients matrix from the survey- 
based table." (See Smith and Morrison, p. 78) 
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Table 1 presents estimated gross output, final demand, intermediate 
demand and output levels and value added for the period 1980. They 
represent the estimated economic potential of the nine counties that 


compose the San Francisco Bay Region. Data sources for those values 
were: 


Annual Survey of Manufacturing 

California Franchise Tax Board 

Annual expenditure reports of local governments 

Annual xreports vot “public, utilities) sin the Bay? Region 
Annual construction reports and value of construction 
permits issued 

California Statistical Abstract 


All values are expressed in 1980 dollars. 
Direct Coefficient Matrix of the San Francisco Bay Input-Output Model 


Table 2 presents the industry sectors. (All remaining tables are 
found in the appendix of this report). Table 3 contains the 1980 
Direct Coefficient Matrix. The regional economy is represented by 
thirty-eight industry sectors, representing the trade flows between 
industries in the nine-county region. Each row shows the fraction of 
total sales by the sector named at the left to all sectors in the 
nine-county area, and the final demand sectors in the region. 


Inversion of Direct Coefficient Matrix 


Table 4 presents the inverted Gavan direct coeficient matrix for the 
1980 regional model. This table shows the direct and indirect 
requirements per dollar of delivery to final demand by each of the 
industry sectors. As is customary, households are not included 
because they are not considered a processing industry in this basic 
table. The inclusion or exclusion of households is not a matter of 
whim or judgment. Because most sales to households are for final 
consumption, rather than for intermediate use, households constitute 
an important component of final demand. Each time one of the proces- 
sing sectors adds one dollar to final sales the direct and indirect 
effects are obtained by reading down that sector's column. For 
example, every dollar of output of the computer and office equipment 
sector requires 5.1 cents worth of parts from the electronic industry 
in the Bay Area. For each increase in sales to the computer and 
office equipment industry in the Bay Area, the electronics industry 
must also increase their purchases from local sectors that supply 
them. Therefore, each additional sale to final demand sets off a 
chain reaction, and when the efects of all the successive "ripples" of 
purchases have been worked out the direct and indirect requirements 
from the computer industry for each additional dollar of sales to 
final demand by the computer industry increases to 7.2 cents, a 2.1 
cent or 41% increase over direct requirements. 


By comparing Table 3 and Table 4, it is possible to determine for each 


SND 


sector the difference between direct and indirect requirements. 


Table 5 presents the results of including households in the processing 
sectors. The purpose of the inclusion is to develop income multi- 
pliers. In literal terms, this table includes the impacts of labor 
and inputs on the ripple effects of changes in final demand. It 
assumes also that economy becomes self-contained in the region, 
resulting in little or no leakage property income outside of the 
region. After creation of a direct, indirect and deduced table, Type 
I and Type II income multiplier may be produced. Following the proce- 
dure by Richardson (See Richardson, page 39), these multipliers were 
developed. In the open model (excluding households as a processing 
sector) (See Table 4), the column sum is defined as output multiplier. 
These multipliers by industry measure the sum of direct and indirect 
requirements from all sectors needed to deliver one additonal $1.00 of 
output to final demand. Although the output multipliers represent 
total requirements per $1.00 of final demand, they are not particulary 
useful, except as indicators of the structural interdependence between 
each sector and the rest of the economy. That is the higher the 
multiplier, the greater the interdependence with other local sectors. 
Normally, the highest multipliers are found in construction, trade and 
services sectors. This stands to reason because the sectors import 
little into the region relative to other sectors, but purchase major 
inputs from production industries locally. 


Multiplier Analysis 


Uses of input-output models fall into two categories, regional fore- 
casting and multiplier analysis. A regional forecast is a projection 
into the future of the behavior of the regional economy in its 
entirety. In contrast, multiplier, or impact, analysis predicts the 
overall change in the economy usually as a consequence of an isolated 
change in the final demand of one of its industries. Of the two uses, 
multiplier analysis is be far the more common, being extensively 


employed for decision-making in both the private and public sectors. 


The purpose of this section is to show the derivation of the multi- 
pliers from the San Francisco Bay Area input-output study and to 
discuss their proper application. Although the basic notion of a 
multiplier is a relatively simple one, the first step is to outline a 
few of the fundamental ideas underlying input-output multipliers, some 
of which tend to make their application more difficult than is first 
apparent. Later in this section, these thoughts will be further 
discussed in the context of some specific examples of multipliers and 
impact analyses. 
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Basic Multiplier Concepts 


At the start of our discussion, there are four points that might be 
made with regard to input-output multipliers. The first deals with 
the general definition of a multiplier. Multipliers measure the 
repercussions of the change in the level of one economic variable on 
the level of another variable. In the context of a Keynesian macro- 
economic model, one commonly studied multiplier is the government 
expenditures multiplier, which estimates the change in aggregate 
income as a consequence of a dependent variable (in our example, 
income) in the numerator and the independent variable (government 
expenditures) in the denominator. There are a vast array of multi- 
pliers of potential interest to economists. Indeed, the conceivable 
number of combinations of dependent and independent variables forming 
multipliers is infinite. For regional analysts, reference to commonly 
used multipliers is found in expressions like "the income in regional 
income from an increase in the exports of farm commodities"or the 
decline in the total number of local jobs as a result of the closure 
of a plywood mill." 


The second point is a reiteration of an idea that the Leontief inverse 
matrix is the basic ingredient in input-output multiplier analysis. 
As we have noted, the general solution of an interindustry model is 
given by equation, 
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The inverse matrix is a table of output multipliers, representing the 
repercussions on the output of individual industries from changes in 
the final demands of other industries. For a 38-industry input-output 
model, there are 1,444 (38 x 38) output multipliers in the inverse 
table. These output multipliers are not only of importance in their 
own right, but they provide the bridge toa variety of other useful 
input-output multipliers. For example, a value added multiplier, 
showing the Gross State Income required directly and indirectly from 
industry “i ‘toi support a dol lar ofsfinal. demand of 4j,- isa simple 
transformation of the output multiplier. If the value added 
coefficient, v;, measures the value added in industry i per dollar of 
output (i.e. v; = Vi /Xyr where Us is the value added in i), the valued 


cf 
added multiplier, is given by 


vige 
= Viba5, 

Similar multipliers, including their aggregate counterparts (i.e., the 
so-called Type I and Type II multipliers), can be developed for income 
and employment, as is demonstrated in a later sub-section. 
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The third fundamental notion about input-output multipliers is that 
their values are dependent upon the restrictions implied by the speci- 
fication of the interindustry model. Three key assumptions employed 
in regional input-output formulations involve the form of the output 
equations, the stability of purchases coefficients, and model closure. 
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Primarily because of the ease with which the mathematical model can be 
manipulated, the output equations are usually assumed to be linear and 
homogeneous. Furthermore, in order to render the model operational 
for forecasting purposes, the assumption of constant regional 
coefficients is commonly invoked. The issue of closure deals with the 
degree to which the variables of the model are made endogenous. In 
impact studies income and consumption are treated as endogenous 
variables (the Type II formulation of an input-output model), although 
this is not always the case. In any event, if one or more of these 
restrictions are modified (e.g., if reqional coefficients are assumed 
to vary in the future at some projected rate), the values of the 
multipliers will be altered. Analysts should always keep in mind the 
implication that model specification has for values of multipliers and 
impact assessments. 


The final point is also related to model specification. The multi- 
pliers derived from the San Francisco Bay Area input-output tables are 
described as being static, since the underlying models, which depict 
the regional economy in timeless states of equilibrium without taking 
into account the length of time required to make the adjustment. More 
general specifications of input-output systems would consider the 
effects of time. Multipliers derived from formulations in which time 
lags, variable capital stocks, or temporally changing coefficients 
play a role are termed dynamic. 


Specification of Multipliers 


A summary measure of the potential impact on the regional economy of an 
expansion or decline of an industry is given by that sector's aggregate 
multiplier. Input-output multipliers of this sort are derived from the 
inverse matrices, and can be stated in terms of value added, income, and 
employment, among other variables, depending upon the problem at hand. 


A so-called Type I income multiplier for sector j expresses the sum of 
the direct and indirect income changes in all industries of the 
economy froma dollar increase in the final demand of j. As we have 
previously noted, this multiplier is a simple transformation of the 
output multipliers given in the inverse matrix, B. If hj is the 
household coefficient for sector i, the Type Imultiplier for 4cis 
expressed as: < 
nM 7=1 h.diy, 
The Type II household multiplier captures the repercussionary effects 
of the feedback loop that runs through earned household income and 
consumption expenditures. It therefore measure the direct, indirect, 
and induced value added in all industries per dollar of final demand 
of industry j. The inverse matrix, B, in this case is based upon a 
direct requirements matrix, R, expanded to include a household row and 
column. For this model, now with n+1 endogenous sectors, the Type II 
household multiplier is given by: 
IT pMj = s hib™ 
qJ 
i=1 
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Regional impact analyses are frequently preoccupied with the employ- 
ment-creating effects of industrial expansion, because regional policy 
makers may be primarily and legitimately concerned with forecasting 
jobs in a particular area. For this reason, it is often useful to be 


able to derive employment multipliers, as well as income multipliers 
from the I/0 model. 


Given the slopes of the employment-production functions, the cal- 
culation of employment multipliers is relatively straightforward. The 
direct employment change for sector j is the slope of its employment- 
production regression line. The direct plus indirect employment 
change for j consists of E/X coefficient for each i multiplied by the 
total direct and indirect requirements from each i for one unit of 
final demand to j, and summed: 
n 
eM. = 2% e.b.. 
J j=1 igs 
The above multiplier is analagous to the Type I income multiplier and 
is the ratio of this direct plus indirect employment change to the 
direct employment change. Similarily, there is an employment multi- 
plier parallel to the Type II income multiplier which measures the 
ratio of the direct, indirect and induced employment change to the 
direct empoyment change. The former is given for sector j by: 
n * 
i eM. = > e.h ia 
; i=l 

where h ij represents an entry in the expanded inverse matrix with 
households endogenous. 


An important consideration about Type II multipliers for both employ- 
ment and income should be stated. Since Type II multipliers assume 
that the economy is "closed", (that is, there is no leakage of income 
from the economy), Type II multipliers should be viewed as the 
theoretical maximum impact level. In reality, the actual multiplier 
probably will fall somewhere between the type I and Type II levels. 


Numerical Examples of Multiplier Usage 


Tables 6 and 7 present output, income and employment multipliers for 
the 1980 San Francisco Bay Area I/O model. It may help to clarify the 
preceding analysis to illustrate the use of multipliers. Assume that 
a retail outlet plans to open in a community and that total estimated 
sales will be $1,000,000. per year. We want to estimate the output, 
income and employment impacts of this additional business on the 
region's economy. 


First, estimate output impacts. Sales to final demand rise by 
$1,000,000. This is multiplied by th output multiplier. That is 
$1,000,000 X 1.5342 = $1,534,200. Therefore, the total regional impact 
of a $1,000,000 increase in sales to final demand or retail trade is 
$1.5 million. This includes the $1 million direct impact and the $532 
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thousand indirect impact both on retail trade and all other sectors. 


Next, let's estimate the type I income impact of the increase to final 
demand on the regional economy. We multiply the increase by the 
multiplier by the household row. That is, $1,000,000 X 1.54 X 0.4269 
= $657,426. This amount represents the total income impact associated 
with a $1 million increase in final demand at the regional level. The 
type sii multiplier “impact is: Siz 000 O00 Ser orks Os4 2600 = 
$1,000; 6/5. 


Finally, calculate the employment impact. Table 7 shows that the 
slope of the employment - production function is 0.0506. That is, for 
every $1,000 of output increase employment increases by 0.0506 job. 
Therefore, with an increase to final demand by $1,000,000 results in a 
job increase of (0.0506 X $1,000,000)/$1,000 = = 50.65 jobs. Next, 


we calculate the type I employment impact which is 1.19 X¥ 50.6 = 
60.2. Hence, the direct impact was 50.6 jobs and the indirect impact 


was 60.2 - 50.6 = 9.6 jobs. Using Type II employment impact multi- 
pliers indicates that the direct, indirect and induced impact was 50.6 
B2.22, = 1233 ,Ob8. The indirect and induced impact was 112.33 - 


50.6c= 61573 j)ODS. 

A note of caution should be voiced with employment multipliers. Of 
the multipliers mentioned, the emlployment multipliers are the least 
Stable. Technological substitution tends to reduce the labor portion 
of the direct coefficient which reduces the overall impact. Therefore, 
although ‘these estimates are for 1980, the Type I and II multipliers 
may overestimate the employment impact given technological change over 
time in the specific industries. 


Some Considerations in.Multiplier Analysis 


The popularity of input-output for economic analysis is due in part to 
the simple and understandable structure of the model. Still, one can 
find many misuses--and even abuses--of input-output models. Although 
this is not the place for a thorough discussion of the methodology of 
impact studies, we might set down a few considerations, and in some 
cases words of caution, to be kept in mind during the course of a 
multiplier analysis. Some of these thoughts are only a re-emphasis of 
fundamentals that have already been discussed. 


1. There is no single multiplier for an economy. One often hears the 
question, "What is the multiplier for the Bay Region?" Clearly, this 
queston does not make much sense, since there are in fact many multi- 
pliers. 


As we have noted earlier, a multiplier is an estimate of how one 
variable of the economy is expected to change when some other variable 
changes. A multiplier is composed of two parts, the dependent change 
(for example, the change in labor income) and the independent change 
(the increase in Other Foods' exports). the multiplier is simply the 
ratio of these two changes, the dependent change being the numerator 
and the independent change being the denominator. Conceivably, there 
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are an infinite number of possible combinations of numerators and 
denominators and therefore an infinite number of possible multipliers. 
Some examples of multipliers not given that one might encounter are 
the following: the output of industry A per dollar of exports of 
industry B (i.e., the output multipliers given in an inverse matrix); 
the total payroll in the economy per dollar of direct payroll in 
industry C; the total regional value added per dollar of personal 
income; and total labor income per dollar of investment. 


2. Multipliers are specified according to quite simplified assump- 
tions concerning the behavior of the economy in response to-change in 
demand and income. The value for a given multiplier is dependent upon 
the behavioral assumptiions underlying the input-output model. 


It is not possible to measure the "true" impact of a given change in 
an economy, since input-output models cannot depict exactly an 
economy's complex reaction to such a change. It is therefore not 
possible to state how much bias is associated with a given multiplier; 
that is, we cannot tell how much forecasting error is entailed with 
use of a given multiplier associated with our specifications. In any 
event whatever the choice of multipliers, the analyst should be aware 
of the possible bias in the impact assessment because of the restric- 
tions inherent in the model's specification. 


3. Accurate estimates of the direct impact are important. The most 
straightforward approach to estimating the impact on regional income 
of a plant expansion is to use the Type II income multiplier of the 
industry to which the plant belongs. This procedure of course pre- 
sumes that the plant has an input structure equivalent to that of the 
industry as a whole. When one has no further information on hand, 
this is the most reasonable assumption to adopt. 


However, when one does know the make-up of the plant's direct pur- 
chases vector, this information should be incorporated into the impact 
assessment. The basic reason for this is that once the direct value 
added is known, and one has reliable estimates of the other direct 
regional purchases, a good portion of the impact has been measured. 
As evidence of this contention is the fact that for many sectors the 
direct income coefficient represents about one-half of the total Type 
II income multiplier. 


Furthermore, use of the aggregate industry multiplier can be mis- 
leading. Since each industry, even in the 38-sector input-output 
model, consists of establishments producing a variety of goods and 
services and requiring different bundles of inputs, a given establish- 
ment's multiplier may be quite different from the "average" industry 
multiplier. 


4. The use of historical multipliers should be of minor concern on 
impact studies. Criticism of input-output models has focussed upon 
the assumption of temporally constant coefficients, an assumotion 
commonly invoked to render the models operational. There are several 
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potential causes of regional coefficient change--tehnological change, 
variations in product mix, price changes, input substitutions, and 
shifts in trade patterns--but the question of coefficient instability 
is essentially an empirical one. The criterion with which to guage 
the importance of coeficient change is the degree to which such change 
impinges upon the quality of input-output forecasts. For impact 
analysis this issue reduces to a consideration of the stability of 
multipliers over time. 


For income impacts the use of historical multipliers does not seem to 
be a critical problem. The criterion for making this judgment is not 
the size of the forecasting error introduced into impact analyses 
because of unstable multipliers over time relative to the forecasting 
errors generated by other factors. 


We should point out again that the constant multiplier assumption is 
not valid for Type II jobs multipliers, as we have defined them here. 
While it may be reasonable to assume that the aggregate income of an 
economy required directly and indirectly to support a given increase 
in the final demand of some industry does not change over time, we do 
expect the employment requirements to decline because of productivity 
gains. It is therefore necessary for analysts to update job multi- 
pliers by etimating the jobs-per-output ratios for the relevant fore- 
casting period. 


As a means of capsulizing this contention, we might suggest a list of 
concerns for input-output practitioners when making impact studies. 
Five concerns are listed in their apparent order of importance. These 
are (1) the possible misuse of multipliers; (2) the choice of the 
specification of the input-output model; (3) measurement error in the 
direct purchases vector; (4) measurement error in the base-year input- 
output model, especially if it is not derived from a survey-based 
table; and (5) the temporal instability of multipliers. 


be High multipliers are not necessarily good; and low multipliers 
are not necessarily bad. It is sometimes suggested that development 
of Industry G instead of Industry H should be promoted since the 
former has a higher multilplier. Such statements contain at least two 
fallacies. First, as we have seen, an impact is multi-dimensional, 
entailing induced effects on a number of economic variables. To put 
this in other terms, one should take into account more than one multi- 
plier when evaluating the relative benefits of alternative expansions. 
And while Industry G may have a higher labor income multiplier, Indus- 
try H may have a higher employment multiplier. 


The second fallacy is that a consideration only of industry multipiers 
neglects the relative costs of proposed developments. It may well be 
that Industry G has consistently higher income and employment multi- 
pliers than Indusry H, but that the cost of promoting the regional 
expansion of G--in terms of public investment, tax incentives, and the 
like--is prohibitive. In general, the decision to promote one indus- 
try and not others is a complicated choice involving the assessment of 
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both benefits and costs of all possible alternatives. Individual 


input-output multipliers enter into this decision as only one of many 
criteria. 


6. Multipliers, and impact asessments, represent only estimates of 
the anticipated economic efects of some external change. A multiplier 
analysis is a forecasting exercise, and forecasts are bound to be 
wrong, at least to a degree. As apparent from the previous discus- 
sion, inaccuracies in impact statements will occur for a number of 
reasons: the misuse of input-output models; model misspecification; 
incorrect projections of the direct impact; measurement errors in the 
base-year coefficient estimates; and outdated input-output 
coefficients. The first reason is inexcusable, while the last four 
are unavoidable. It is therefore nonsensical to estimate the income 
effects of, say, a bilion-dollar Aerospace expansion down to the last 
dollar, or even to state that the Type II income multiplier for com- 
puters is 2,8495. It would be preferable to give impact asessments in 
terms of a confidence interval, such as $200 million of income give or 
take $80 million. However, given such problems as model specifica- 
tion, the degree of uncertainty is not always mesureable or even 
apparent. Nevertheless, the analysts should bear in mind that future 
economic behavior is never certain, and that multipliers as indicators 
of that behavior are only estimates. 


A Technical Note on Approximating The Leontief Inverse By Means of 
Power Series 


The expression (enya provides an exact solution to finding the 
direct and indirect impacts of the inverse of the (A) matrix (direct 
coefficient matrix). Miernyk (See Miernyk, 144-146K: 1965) presents 
an example to illustrate the approximation of the inverse by means of 
power series expansion. The usefulness of the power series method is 
that it permits the user to observe the multiple impacts of expanding 
a matrix to obtain a table of direct and indirect requirements per 
dollar of final consumption. The matrix (I-A)” can be approximated 
by the following series: 


F(x) = Tf +A + A2+ A3 2... . + An (Gas) 


Expression (13) is a polynomial of degree N and will converge Wie 
(O<A<1). 


As (A) is carried to successively higher powers, the coefficient will 
become smaller and smaller if (A) meets the constraint defined above. 
In economic terms, it provides a clearer understanding of the succes- 
sive impacts of increasing (or decreasing) output by some level. It 
also provides a means by which we can identify the point where 
indirect and direct impacts of increasing output in the input-output 
table becomes negligible. Clearly, this assumes that behavior is 
linear and that perturbations do not occur in the system to disturb 
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iterations in the series. Mierynk suggests that Moore and Peterson 
conceptualized each term in the Power series as the interaction bet- 
ween changes in final demand and the transactions required to satisfy 


these changes in the process of production. 


1Qc 


Ito 


12. 


13. 


=) 45 |e 


REFERENCES 


Almon, Clopper, Jr., "The American Economy to 1975: An Interin- 
dustry Forecast," New York: Harper and Row, 1966. 


Bacharach, Michael, Biproportional Matrices and Input-Output 


Change, Cambridge University Press, 1970. 


Brady, Raymond J. and Chin Ming Yang, "A Regional Information 
System for Economic, Demographic and Energy Analysis," Berkeley, 
Cas: Association of Bay Area Governments, 1982. 


Brady, Raymond J. and Chin Ming Yang, "The Design and Implemen- 
tation of a Regional Economic-Demographic Simulation Model," 
Annals of Regional Science, November 1983, p. 1-22. 


Evans, W. Duane and Marvin Hoffenburg, The Nature and Uses of 
Interindusry Data and Methods, Input-Output: An Appraisal in 
"Studies of Income and Wealth," Vos sl GmmerdinGe ton jmNecdle: 
Princeton University Press, 1955. 


Goldman George, et.al., "San Francisco Bay Area Input-Output 
Model 1967, 1974," Berkeley: Cooperative Extension Service, 
University of California, July 1978. 


Jaffer, W. "Le Walras: Elements of Pure Economics," Translation 
(Richard Irwin, Homewood, I11. (1954). 


Kuczynski, Marguerite, and Ronald L. Meek, eds. "Quesnay's Tab- 
leau Economique". London: MacMillan Press Ltd., 1972. 


Leontief, Wassily, Quantitative Input-Output Relations in the 
Economic System of the United States "The Review of Economics and 
Statistics," XVIII (August 1936), 105-125. 


Maki, W.R.e and R.E. Turnquist and E.C. Venegas, "Minnesota Energy 
- Economic Information System," Staff Paper P76-15 University of 
Minnesota, April 1976. 


Miernyk, William H, et.al., “Impact of the Space Program on a 
Local Economy: An Input-Output Analysis", Morgantown: West 
Virginia University Library, 1957. 


Miernyk, William H., "Elements of Input-Output Analysis", New 
York: Random House, 1965. 


McMenamin, David and Joseph Harring, An Appraisal of Non-Survey 
Techniques for Estimating Regional Input-Output Models, "Journal 
of Regional Science," (August 1974). 


14. 


nore 


16.6 


We 


18. 


Ie 


=O 


Moore, Frederick T. and James W. Peterson, Regional Analysis: 
An Interindustry Model of Utah, "The Review of Economics and 
Statistics," XXXVII (November 1955) 380-381. 


Po Lenske, sKaren Rs, “The U.Se Multi-Regional» input-output Ac= 
counts and Model," Lexington, Mass: Lexington Brooks, 1980. 


Richardson, Harry W., "Input-Output and Regional Economics," New 
York: John Wiley and Sons, 1972. 


Smith, P. and W.Ie Morrison,"Simulating the Urban Economy. 
Experiments in Input-Output Techniques," London: Pion Limited, 
1974. 


Slone, R. and A. Brown, A Computable Model of Economic Growth, 


London: Chapman and Hall, 1967. 


WN IiNjorre—Owheiowhe, GiiewleiabieS Gre ile WioSo IWelinlouy, Wwe wes? Cis 


—S— eee 


Current Business," U.S. Department o Commerce, (February 1979) 


Table 
Table 


Table 


Table 


Table 


APPENDIX 


Interindustry Regional Trade Flow Table 
Inverse Interindustry Trade Flow Table 


Direct, Indirect and Induced Requirements 
Flow Table 


Income Multipliers Table 


Employment Multipliers Table 


Regional 


ii 


veOQUULdL 
Ue VULUU 
ve VUCLU 
Ue VUULU 
Ue UUULU 
Ue UVU SU 
vevulGi 
.v) eUV0NUiI2 
vee VULIY 
GeU4lsu 
ve VOULYU 
VeUVU493 
Ue UV1LGS 
LeVvUcl4 
ve VUCSL 
Ge 0OUU46 
Ue Or0] Orem | 
LeVUEL9 
vu 2»4OUUo 
Ue VUUUUU 
Ue LUU1YL 
be vUUUG 
ve VUCUl 
Ue VUGUO 
Ue Uo fo 
Ue VUS50 
t.V04/5 
UeVU2Z56 
VeVac bi 
we VD Ss 
UeVLGOO?" 
Ue CO1lL i 
Ue vU1l19vU 
UeVs bdo 
VeVUUEV 
Ve GVUU0U 
UevV0%9 
ve G0 


INFUT/JUUT PUT 


le 


0. COQ00 
U.LOCOU 
0.000G9< 
0.U00G0c 
0.U0326 
O.U0G7Y 
C.LO793 
0.00275 
Oe106U% 
0.01461 
O Uléée 
0.CO049G1 
0.0124 
0.01654 
0.-U0&05 
Oe LOCOU 
0.0G0000 
0.00023 
0.00003 
O0.000U1 
0.U0Z<c0 
0.0129 
CAOUES) 
b-l0245 
Oe] lec 
O.veU71U 
0.LO6b9 
0.U1696 
C.u0Cc71 
0.0267 
VeG40494 
0.00019 
0 .UGOOU 
0.CO125 
0.U0110 


13 


QeUVU001 
OeV1U49 
0.00000 
9.00000 
9e4VU000 
0.00194 
9200000 
0 eVU03« 
09-0004 
O-U0¢d 435 
Ye.V00i1 
Olid 
Veid3O04 
QeVUULY9 
JebV146 
0-00049 
VeVUI5e 
JQeVU01L36 
0 eVU0UU 
0.00000 
0.00013 
9.00005 
UevVOOO01 
JeV0089 
0OUccO0e 
0e004%4U 
0.00104 
0.0ii31 
3-001] 
0.00149 
0.U0163 
0.00003 
9.00042 
0.00916 
QeVVJ00G 
0-UQ0U0 
Qe00ULY 
0eVU056 


14 


0.00060 
0.04950 
0.00387 
0.-04U6l1 
0-00<50 
Q.00181 
C.01146 
0.00 704 
0.00004 
Q.U0G00 
0.00127 
G.00003 
0.00010 
0.00536 
0.00943 
0.00584 
0.00208 
0.00710 
0.01657 
0.00310 
0.-00b12 
0.00C7#1 
0.00171 
C.01230 
0.0007 
0.00000 
0.00118 
0.00075 


0.0U005 
0.001c8 
0.00009 
0.UV00U 
0.00000 
0.09109 
0.000U1 
O0.COU1L4 
0.00398 
OeUlo27 
0.00095 
Q0.U1505 
0-01313 
0.00931 
0.06312 
0.00198 
0.0U815 
0.00706 
0.00000 
0.00094 
O.0018Y 
Q.00009 
0.U0U04 
0.00412 
0.01961 
0.02796 
0.00225 
0.G2267 
0.02083 
0.00376 
0.01250 
0.00045 
O0-CO0¢295 
GO.01259 
0-00012 
0.UU00U 
0.00089 
O.CcO072 


16 


Ve 0VOCO03 
0.00015 
0.U0G00 
0.00000 
0.V0000G 
0.00155 
0.Vv0001k 
0.U00U07 
0.40120 
U.004U7 
OeUClil 
UeV128i 
Ue VO7 70 
0.00269 
Oe-CO41eé 
0.07341 
0201760 
0.03546 
UeV11 73 
0.00540 
0.004914 
0.00036 
0. U000% 
0.200335 
U».U2302 
0.U0%U39 
O.UOl174 
VeU2252 
O0.0345€ 
0.00314 
0.006043 
0.-C0065 
0.U01L27 
O.C11 7G 
0.00010 
0.00000 
0.0009] 
OeUV0lic 


17 


0.G0005 
v.-d0001 
0 e-GO000 
0 e-GU000 
0.00000 
0.00043 
U-CGO0O01]1 
0.00009 
0.00192 
0.00650 
0.00707 
0.00906 
0.00535 
0.00741 
0.00420 
0.08949 
0.04694 
0.C24Ui 
0.00000 
0 -eO081) 
0.00063 
VU e00104 
0.00015 
0.00338 
0.01075 
0.CU599 
0.€0233 
0.00747 
0.02620 
0.00385 
0.01207 
0.C0067 
0.00196 
0 -Ciléc6 
0.00007 
0.00000 
0-CO1é5 
0 -0UUbd 


INTceRMELIATE INCUSTRY KEGICNAL FLU® TAbLE-1980 


0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00015 
0.00001 
0.00007 
0.00071 
0.00117 
Q0.v0026 
0.00 100 
0.00379 
0.0032¢ 
0.00135 
0.01 790 
0.01250 
0.05409 
0.00015 
0.02235 
6.00068 
0.00590 
0.00027 
0-002 34 
0.00188 
0.00160 
0.00130 
0.00218 
0.01066 
0.00201 
0.00397 
0.00013 
0.eCO0076 
0.60460 
0-00008 
0.00000 
0.00033 
0.000 33 


ly 


0.00000 
C.000V00 
0 .U0U000 
0.00000 
0.00000 
0.00002 
0.0000U 
0.00003 
0.00003 
0.G0025 
0.00051 
0.-00V1i1 
0.000c7 
0.00081 
0.00004 
0.00100 
U.00c97 
0.0v0113 
0.221320 
0.00449 
0.00108 
Y.U5127 
0.00000 
0.00066 
0.00080 
0.00020 
0.00045 
0.00036 
0.00280 
0.00151 
0.00343 
0.00008 
0.00041 
0.00140 
0.00007 
0.00000 
0.00012 
0.00009 


G.O00001 
C .00000 
0.00000 
0.00000 
Ge0G0C0 
ve-00010 
G.000U0 
Ge00005 
0.00031 
Cc.00161 
0.00021 
6-002 10 
&G.002 10 
Ue002 06 
C.00048 
62014 72 
C.00806 
C-00706 
4.200080 
0.03841 
0.00373 
0.01264 
C.00000 
0.002 04 
C.00167 
t.001 56 
C.00130 
0.00180 
Ce-00677 
0.00209 
C.00358 
0.000 36 
0.002 48 
0200428 
0.00005 
Ge00000 
C000 34 
0.00023 
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vevoul f 
Ue LUULE 
Ue VUUUYU 
Ve VUUUU 
YVevUUUYU 
vUebulos 
ue VUUULU 
LeV4Gico 
ue VUYULU 
Ue VUIO5 
veJVU li 
Uebsoled 
UeVSO51 
Ue VUGeS 
UevVUU0 32 
veUUUU J 
LeVUd fo 
Uevitlo 
ve VUULUS 
Ue UULLU 
beVulis 
ve VU4 45 
Ue VUCLY 
U.UUL4Hd 
UeuUloy 
Ueuu9 lu 
Ve YUUIIU 
veUUuglo 
UeVdtOLU 
Couvtsas 
LeVOt4S 
Ue vUli4 
UeVU552 
GeVsL U4 
Ve VUUUE 
VeULIdY 
UeUbUbsod 
UeUUUce 


INFUT/GUTEUT Thi RMELIATL 


0.4O00CY 
0.00094 
Ue ULO0OL 
U.eLLOuUC 
Ue UUCCU 
UelU5le 
G.00C0i 
ve LOCOE 
OelULZeY 
G.tlOoCcdsi 
bevbCc3 
0.c0507 
0.01413 
GeUOled 
Ge CUC4U 
0 .b034¢ 
O«LOCEL 
CeoUdtl4 
G.CUCOLU 
ve ULC3b 
0.0066 
Ue v0055 
U.eCOO1LY 
0.40219 
Ue UG336 
0.40144 
Cevlblle 
Oe01L4cde 
Gs COU S35 
Ge VO44e 
O.Lb60t 
GetO0e7 
GeLUlBc 
C.ul3s04 
O.LOU0E 
U.eV000U 
U.LOC4HG 
uUe.CUG7T4 


0 Guls3s6e 
6 -UUVUUL 
0e0UL00 
0.UUU000 
0eVU0U0UU 
UeQUU0S 
0e.U000% 
0 eUv009 
0.0i395 
JebO5cY9 
0.000335 
0.00385 
Ve01Li 56 
0.0Ub07 
0.U4523 
O.0Ubi 7 
0005943 
JVeVi99S 
0.UUL02 
VeV LUD 
JeVcUl4 
0.UUc66 
OVeVVUL4 
0.00546 
VeOVU042 
OSOnOD 
Oe0U2 45 
0.00114 
OeUsivion’ 
UVe045609 
0.L0b66 
0.0UU07 
JeV01LL6 
OucbOd 
VeQuUUlLL 
0.00U0GuU 
Je0 0043 
JUVE? 


v.00ul3 
6.COCc13 
0.00U00 
&.00U00 
G -U0 C00 
Ue 00003 
G.U0U12 
Oe G000b 
0.60302 
6e010601 
&.00U2Z6 
0.60293 
0.0i324 
0.00400 
U.20352¢5 
6.00 707 
O.l11t61 
Os C2515 
0.-00U03 
Ve01L5E¢ 
0.02657 
0.00211 
6 00U0e 
Ue 0025 
0.00298 
0.G1U51 
0-00i57 
0.GOU71 
0.02451 
OU. 01 796 
6.00535 
O.00C04 
0.00CTD 
0.03706 
U0 eO0U0b 
CG e00000 
0200026 
U.00U17 


TABLE 3 


INOUSTRY REGIUNAL FLUW TABLE W“1i9b0 


O.0U0U1U 
0.UUCD6 
0 -00000 
Ge 00000 
0O.CQU0U 
0.UV0U02 
0 e00010 
0.00005 
0.00047 
0.00614 
0.000U9 
0.00475 
O-U69?2 
0.0U346 
0.05403 
0.U3027 
0.13051 
OeGi4¥2e? 
0. UV000 
0. U0693 
0.03750 
0.00061 
0.0U009 
0.010¢ 3 
0.U0610 
0.01438 
0.00103 
0.00045 
0.04255 
O.VU1LYIS 
0.U0d537 
0.e-0VU003 
0200433 
OoUdtbe3 
0.00004 
0.00000 
O.CV016 
0.00Vi0 


UeLOU0Uc 
0.060023 
UevO000 
J.U000G 
Ue VOUUC 
0.UC0U4 
06.u00uU3 
U0 .00009 
0.CU2 30 
0.00579 
U. U0033 
Ue01437 
Ue0434%3 
0.40512 
OeVlLOTE 
Ue VO2 JE 
UVeO2ol& 
0eG255U 
v.-Uu0003 
Ue4055E 
0.43442 
G.Uv01Y92 
U.U0U0E 
U»J069) 
0240330 
0.41035 
O.U0cd7 
0.uUC100 
0.02473 
GUeU2685 
0.U0802 
Ue UCOU6 
UeCO1Y9S 
ve-v071) 
0.vu00iU 
0.UQUU0 
U.2G003S 
0.U00U24 


0.UG0U1 
0 -0GV0U 
0 -COGOU 
0 eGUU0UU 
U »G0GUU 
0 .COU47 
Veb2453 
J e0005u 
0.0VU116 
0.COlib 
0.00055 
0.00226 
0.00241 
0-00lto 
0.00075 
0.01049 
0.01134 
v 201100 
0 .COC00 
0.0G0liuU 
0.02663 
0.00619 
0 eCU7TéG 
0 -GV64vU 
0 eG0cbs 
Ue lU203 
0.00306 
0.00542 
0.00594 
0.013607 
0.00538 
VU eb0VUd5 
UO eGU02il 
0eC1l4bb 
0 .0003G 
0 e-Q0U0U0 
Ue C0065 
0-GUi44% 


0.04022 
0.00000 
06 eGO0000 
6 ev0U00 
Gev0000 
0.00035 
0.00000 
0.08233 
0.00137 
O.Ol7d? 
4e00970 
0.00482 
C.00537? 
0.00778 
O vb1204 
0.00017 
G.03893 
0.00234 
be000C0 
0.00000 
0.00008 
0.00015 
U200002 
G.00057 
v.00934 
0.01205 
G.00145 
0.00658 
0.04533 
0.G0190 
0.00739 
4.00021 
0.00326 
O0eU1976 
0.00012 
6 .v0000 
0.00055 
U.000 76 


0.00084 
0.00000 
0.00000 
0 .GO0000 
0.00000 
Us.40U05 
0.00000 
0.00008 
Ool74l? 
0.00215 
Ue0004%6 
G.0U713 
0.00153 
0.00296 
0.00041 
0.00003 
0.00026 
O.v0137 
0.00001 
0.00000 
0.u0037 
0.b0U03 
0.00000 
0 .U0653 
0-00¢24% 
O0-00240 
C.00115 
GOe00241 
0201374 
U.00112 
0.00404 
0.00031 
0.00065 
0.00457 
0.00005 
0.00000 
0.260035 
0.00053 


C.00004 
GC .V0002 
0.00000 
&.00000 
0200000 
C2000 45 
4.00000 
u200007 
C.01368 
C-07194 
v.-00051 
C.008 76 
0-0U0987 
0.00755 
G e002 72 
C.00237 
C.01551 
C003 70 
C.00000 
0.00026 
G-00032 
C.00024 
Q.00007 
0.00150 
0.00992 
C.00455 
G.00ii2 
0.00652 
OeV0<109 
0.00189 
G.00699 
C.000 31 
G.002 11 
C2006 76 
200006 
C.V0000 
C€.00054% 
t.00050 
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Ue vu0OLU 
UevvUlu 
Ue VULLU 
U. VUCUU 
Ue VUUUU 
ve UULUD 
U.VUCUU 
¥vevGUU3 
UeVVVUS3 
Ue VUL&e 
Ue.UUU fo 
LeUVi sd 
UeUUU4S4 
UeVULlCTY 
UeUUL44 
U.V0365 
Ue UU56S 
VUeVUci5 
UeUVUisdsv 
Ue0U4e4 
LeVLVO4 
UeVI54U 
Ge LUYUU 
UeU02s7 
Le VUULG 
UeVUOL/ 
Ue VUUOS 
U~aVUUs fs 
Le UU4Gil 
b.uuliss 
OeU0217 
veJVUUcd 
6eVW0b6>5 
VeVUU3ctb 
U.VV0UL6 
Le VUULU 
ueVU0es 
LeVUUaeL 


INFUT/OUTFUT INTERMEDIATE INUUSTRY KEGIGNAL FlLUaw TABLE-1960 


(Efe 


0 .UOG00U 
Ue UCOUL 
0 »COCOL 
0. U0COC 
0.COCUU 
0.COCOE 
Ue LOO0UU 
QO -C0G0 3 
Get0C21 
U0. CO056 
0.00019 
G.CU1EL 
( .0G061]1 
0.00259 
GeCOl7s 
C.C033& 
02 CO5V0e 
Ue lG204 
O.U0045 
U.U0C3<¢ 
C.COG113 
0.09234 
Ue COCCU 
0. CUG36 
0.c009s 
O0.vLO06L 
0.cG054 
vU.Cvu103 
C.CO0325 
GeU0l1il 
O0.U023« 
0.0036 
u.LOod6l 
UelGel0 
Oe VU000 3 
0.UCO0UU 
O.-C0024 
0e0001< 


(6 3} 


0eOUL00 
0.00000 
9.00000 
9eVOU00 
0.0000U 
9-0UU10 
VeVQOU0E 
0.00004 
0.00759 
J-UUC54 
0.00035 
9-Ovui2l 
Ge0UU1 35 
Qe0U49E 
C.UUe 6U 
0.00977 
VebEO40 
0001429 
C.002 73 
0.00126 
GUL09IG 
0.031 3¢ 
0eC1lU6ol 
900243 
9e-V0216 
9.00171 
0.00053 
0.UU0i 31 
0.U131b6 
OUUdi 

UeVULDdD 
0.UU0UZ6 
JeV0lLI6 
0.00387 
0.UV0G5 
O0e.UVV00 
OeCUVde 
0.UV0U26 


<4 


0.00005 
G.O00U01 
0.00000 
0.00000 
0.00 U00 
0.00U23 
G.e00000 
0.00031 
6.00935 
0.00994 
0.00071 
0.00 766 
0.00414 
0.01050 
0.00209 
0.01144 
0.01225 
0.00365 
6.00464 
0.00525 
0.00390 
0.046533 
0.00003 
0209545 
0.00341 
0.00341 
0.00217 
0.00239 
0.01509 
0.00535 
0.00777 
0.00051 
0.00176 
0.01259 
0.00013 
0.00U00 
0.00145 
0.00075 


(2) 


0.00003 
Oe VWW00 2 
0.UV000 
0.00000 
0.00000 
0.CU686 
0.09001 
0-vVv0131 
0.00305 
0.00U69 
0200275 
0.VU0100 
0.06994 
0.00213 
0.00041 
0.co17? 
0.00352 
0.00654 
0.00009 
Q.0U0219 
QO.0U129 
0.01167 
0.00424 
0.00231 
0.05435 
0.00690 
0.00611 
0. V0858 
0.01277 
0.00786 
0.02772 
0.00015 
0 «v0556 
0.02137 
0.00046 
0. V0UU00 
0.00109 
O.vwWill 


0.0000G 
0.00000 
0.COU00 
0.00000 
0.000006 
UeCO0057 
0.00001 
0.-C0009 
0.UG0l172 
0.L009S 
Ue 00282 
0.00070 
0-G6489 
0.00946 
0.C0013 
0-vL0000 
G.C0076 
0.00205 
0.00012 
0.00000 
0.-U0015 
VU. U066S 
0.00155 
0.U007Z 
0.UC0O66E 
O.1l23u7 
0.0161€ 
UeU009S 
0.02900 
ve G150S 
O0-U2610 
Ue UCO0E 
0.03071 
0.02183 
Ue UOO LU 
0.G0010 
0.00i1i1 
0.00229 


ran 


0.00039 
0 eG0000 
0 .GOU00U 
0.00000 
0 »V0000 
0 .C05V6 
0.00001 
0.C0G10 
0.00068 
0.00045 
0.00549 
0-0U00U2 
0.00114 
0.000<c6 
0.00002 
0e00023 
0 -CO00U 
0.00000 
0.00179 
0.00000 
0 - 04000 
0.01517 
0.CO0U6 
0-COlL7? 
0.00205 
0.00116 
0.01464 
0.00695 
0.00201 
0.40493 
0.02906 
0 - C6093 
0 e00469 
0.62537 
0203334 
0 -G0000 
0.-CU1¢1 
0.00367 


0.00024 
0.002338 
0.00000 
0.00000 
0.00000 
0.00593 
0.0000i 
0.00005 
0.00030 
0.00028 
0.0021c 
0.00154 
0.05605 
0.00075 
0.-Vv0007 
0.00012 
0.U0012 
U.00301 
0.00209 
0.00079 
0.00305 
0.00040 
0.00004 
0.00127 
0.00352 
0.00345 
0.00361 
0.18678 
0.00777 
0.00279 
0.01486 
0.0002i 
0.Uu0471 
0.00973 
6.00013 
0 -00000 
0.00038 
0-00251 


0200025 
0.00000 
Ge00000 
0 -V0000 
0.VQ0000 
0.UO097 
0e00005 
0.00088 
0.V0340 
0.00696 
0.00865 
0.00069 
0.03784 
Ve00426 
0.00069 
0.00003 
0.00054 
0.00332 
0.00320 
0.00000 
0.00057 
0.00279 
0.00019 
0.00352 
0.00991 
0.02796 
0.03552 
U.UGlo 
0.03695 
0.U4271 
0.05492 
0.00375 
0203299 
O.08l1l7ie2 
0-00051 
0.00000 
0.00430 
0.00668 
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0.00131 
0.00000 
0.00000 
Ge00000 
G-00000 
0.00144 
0.00001 
C.07418 
6.00098 
C.00757 
0.00331 
0.00153 
0.01542 
0.00312 
C.00066 
C-00006 
C.00109 
0.00099 
0.00057 
0.00000 
0.00061 
0.00143 
0.00006 
0.002 CO 
0-002 38 
0.008 11 
0.01117 
0 03019 
0004058 
0.00694 
0.08821 
0.00008 
C.01078 
0.05194 
Ue00492 
0.00000 
003 48 
0.00657 


fiat: 


veUUUSE. 
ve VULLU 
be. V00UU 
be JVUULYU 
ve UUOLU 
Ue VU9DLY 
UeUVULUs 
veVUOLI 
VeVUUol 
Gevuill 
VeVsUa 
UeVU0cu 
Ge0VVb4Y 
GeUULlia 
GeVUUGEe 
Ue VUUUYU 
Le VUUUL 
UeVCULAY 
UeVWc di 
Ue UUOUU 
Le UUUS4 
Ue. UUL9V 
Ue UUUUS 
UO. UUL 2 
veuvluo 
V.U0i33 
Le UU09ec 
Levuell 
Ge VU307 
Ge VU94U 
Coeic449 
Le VUE 
UeVUS50 
Uevudcolo 
CeUUUcdL 
UeuUZE4 
ve VULED 
Ce uvdss 


INFUT/OQUTRUT 


Sys 


Ue lO074 
Ue VOOGLU 
U0 .CGCOL 
ue CCOCL 
0. LOOV0 
Ge C0563 
GC. COOGS 
UeLO2e4 
0.U2100 
0.CO503 
O.01454 
UelCU69t 
GeC3I06e 
U.CG054 
0.00224 
0.Vv0001 
Ue CU1L3b 
C.coold 
Gel0024 
0.uU0000 
0.-LO1E4 
G.U0046 
QO «LOU0 7 
G.COb51 
0.00319 
O.U0S3<¢ 
©. 00464 
0.05647 
OeC12U0t 
G.CIO1Y 
0.15641 
Q.COUUY 
U2u2945 
UeU54U07 
OLCUAGLOY St 
U.CGCOO 
O.U019t 
0.40555 
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0.U0000 
9-0UU00 
0 eVU0VU 
0.UUU0U 
9eV0000 
0O-O0UGbE 
U0.V00 00 
9200005 
0-012 90 
9.G0176 
0.UUUES 
0.00434 
0eVU104t 
UeVV6SE 
O0U033e 
Qe00006 
0.00961 
001923 
Ue01664 
JVeVUL49 
0.00776 
OVUed We 
O.Ui307 
OeVi7T7I5 
O0U0E 29 
QOVUdEe 
0.00586 
JeVU371 
0.02116 
9.00633 
OeGV2193 
0.-GUV011 
0-4U09 56 
UeUlcts7? 
0.UQ005 
Je.V0000 
0e0U0UE1 
QeVGO&O 


34 


0.00001 
0.00000 
0.00000 
0 «00U00 
0.00000 
Q-00U65 
0.00041 
0.0001& 
G.00C70 
0.00169 
Ue-O1i24 
0.-00¢51 
Ue 00966 
U. 00305 
0.00U67 
C.00U08 
G.00407 
0.00742 
6.01560 
0.00453 
0.00051 
0.01423 
0.00023 
0.01448 
0200449 
0.200359 
0.01368 
G.00375 
0.00766 
0.01029 
0.03423 
0200506 
0.00801 
G.0401e 
0.00199 
U.00U00 
0.200166 
CG .00522 


0.0352 
0.000U00 
0.UV0000 
0.000U0 
0.UV000 
0.00174 
0.UV003 
0.00074 
O0.0V0187 
0.00028 
0.00459 
0.cCUCB5 
0.00312 
0. 0VU1864 
0.00004 
0.V000V0 
0.000048 
0.000646 
Oe. 0U00U 
0.00000 
0.00061 
0.0U032 
0.v0010 
0.01283 
0.0014V0 
0-0UZ29 
0.00385 
0.00669 
OeCUKR7T2 
0-01484% 
O-04287 
0.00021 
0.00577 
0602593 
0.10744 
0.Q00U00 
0. U0153 
0.-00léé 


36 


0.00017 
0.00000 
0.vLO000C 
Ue UO00C 
0.00000 
O-UO1iS 
0.00001 
U0.U0442 
0.00570 
0.000089 
Ue UC334< 
0.010795 
0.004 33 
0 -00366 
0.U0056 
U0. VO000 
0.00026 
0.000U5 
Ue-CO037 
0. COUUC 
0.00056 
0.00022 
0.00003 
0.0192) 
O.U0cd4 
0.00160 
0-V0344 
0.00093 
0.0859 
0.00523 
0.02242 
0.00043 
Ue C0526 
0.0l2b) 
0.UCO14 
UeU50¢9 
0.000 72 
02-U0239 
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0.C€0035 
0 .GUU000 
0 -GV0VU0 
0.U“O0LUU 
0 -00000 
0.060399 
UV -CGU04 
Ue00268 
0.00169 
0.00157 
0.03503 
0.CO177 
Ueb14 75 
0 C0102 
U.00072 
0.00011 
0.00221 
0.00050 
0.C€0586 
0.40000 
0 G02 14 
0.60450 
0.00003 
0.01035 
0-CU326 
0.00401 
0.01113 
0.02411 
0 -CO0670 
O0.L2074 
0.06735 
0.UU034 
0.004<6 
0.03144 
U «C0474 
Ue GUUU00 
0 eV0CbY 
0200924 
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0.00122 
0.00001 
0.U00C0 
0.00000 
0 .GO0000 
0.U2693 
0.40001 
0.00139 
0.00625 
0.00129 
0.01032 
0.01225 
0.03729 
0.0018i 
0.0005% 
0.00020 
0.00199 
0.00445 
0.00221 
0.00320 
0.00264 
0.00690 
0e00099 
0.00282 
0.02963 
0.02971 
0.00633 
0.08508 
Q0.GO090uU 
0.v0809 
0.03122 
0.00010 
0.00621 
0-42 425 
Ge00G67 
0.00118 
0.00059 
0.00219 


AI 


LeVUUI.v 
veVULULE 
Vevtdey 
be VUGSS4 
vevuleu 
veVUS94 
VeVItool 
UeuDd4be 
GeuI lsu 
Ue VVL0U 
Ue UVUi I 
uevU fou 
Gevidid 
Cevui4a 
Le vUUCY 
UsudIu de 
Levu lta 
Ve JVUUte 
veces) 
Levicl 
UeULbcc 
Usevuidovuy 
veuvsOtd 
UevVob4u 
veVUStu 
AA We lees st 
ve VULLIA 
Vevulbs 
Yon. Ty 
Ge UVUUSSD 
UeUle lc 
Ue UGL5 
UeVUa 94 


IwrUT/uUUTPUT INTEKMELIATE 


O.CUCic 
1.c012C 
Ue 

0.0 

Ge 

O.LUC4 7 
Ue CUCU. 
0. CUO73 
OU. CU0Kc 
UelOlSe 
0.u0213 
UeUuble 
OeveC0t 
O.UG204 
U.LO0dU 
C.CO53 7 
O.CU 794 
Fe65i1i01 
O.LO1OE 
GeCllb&dI 
0.00155 
U2Ub02Z14 
GO.ULG02eY 
b.CU3<¢2 
GeUb516b 
Le lOZYS 
C.LO3be 
Uevucbic 
6 .U103e 
Ueluéle 
UelV4le 
0ev004%4 
Let 3cU 
GeUebée 
Gett03 7 
Ue. UUC4S 
Gecud lt 
u.elOolss 


O0eOUU le 
0eVU041 
ieGUGO0 
0.0 

orn) 

GeLIUG7 
O.UuvUl14k 
000044] 
0O.0i957 
0.07130 
O0.UUd 1d 
0.00644 
0.02i9U 
O.0iLlcy 
VeVU4HF Cb 
0.01426 
0 eUo0b1U 
0.02525 
0.UU1Lbo 
OeUlcil 
VeVLZ139 
00756 
OULUUZ5 
0.0054 
0.011 94% 
Oe fie 
0eUuUbL6 f 
OQ e008 78 
0.04919 
O-GDd0c 7 
Ooch le 
0-00U54 
0.UU0L&4 
OeV4i97 
0.U00EZ 
O.UUUig 
VeQUidd 
0.0U1Gb 


Direct and 


0.00050 
0.00043 
0.0 

ie O00U0U 
0.0 

v.UUUb66 
0.00015 
0.00202 
6.00520 
0.01434 
0.00¢79 
U.00696 
O.021?2 
0.00478 
0.03667 
C.02i11 
UG aby) 
0.03210 
6.00i78 
OCitbe&7 
0.62992 
G.eCO804 
c¢.00019 
0. GUb67 
Q.COv03 
G-01646 
0.00493 
G.006070 
0.03447 
U.02i74 
Ge017z20 
0.00U49 
U.0C03t3 
U204 760 
0.00055 
G.00U08 
G-00095 
0.00124 


TABLE 4 
(1-R)7! 


INUUSTRY aAtGLIOGNAL FLOW TAbLE-1986 


Indirect Requirements 


0.00029 
0.0U159 
0.0 

Ov 

L1.000U0 
0O.U0VIo0 
0.0VUU12 
O0-COZ1Y 
0.0U2514 
0.01061 
0.U0305 
0.01090 
O.0874e 
0.c0o0I1 
0.05969 
0.04152 
Oe-14115 
0.02245 
0.00226 
0.00978 
0.03927 
0.00/74 
0.00035 
O-ULIS22 
0.01458 
0.02302 
0.00551 
0.00936 
0.05590 
G.023cb6 
0.02053 
0.00059 
0.0U/59 
0.04260U 
0eV0UD7? 
0.CV000Y 
0.00103 
0.00146 


Ue“LOUL~Z 
O.CQ004 
Oeb 

OeU 

Ue’ 

1.u0005 
Oe UL004 
U.U02 71 
0.U0395 
6.611435 
OeLOLZ? 
U.01463 
O0.U539E 
uelOl02d 
0.01554 
Ve G074E 
UeU3275 
OeU29<¢7 
Ue VO095 
ve t0/l13 
0.U3567 
UeUO?TSE 
Oevu00eE1 
G.0084%4 
0.00710 
U.C1495 
0.4049) 
Ue00599 
0.03151 
0.02981 
Ue V1K 30 
ve U0033 
0.U045C 
U.U1586 
0.U0055 
U.U00Utb 
0. UU08S 
O.UOiai 


UeCUGiS 
Uel000E 
0. 

0-0 

0.0 

0 e00065 
1.02515 
0.00166 
UelGZ2ZU6 
0.G02i7 
0.€0149 
0.C03 7s 
0.CO0547 
0.00296 
0.0013uU 
0.61591 
0-0i415 
0.01369 
0 .UU096 
0.CO0277 
O0.C2Zob67 
UeUdS159 
0 .0U523 
UeCUlled 
0 e-UU436 
0 .U0564 
0.00447 
0 .C066U 
0e-GU967 
0.01544 
0.01110 
u.CU04%3 
U.G0330 
0eL1967 
O-LOUb67 
0-CO005 
0 .b0i14 
0.C0i96 


6.04 (07 
Ue00024 
Ved 

0.0 

0.0 

U.00115 
GeVU00Ud 
1.09258 
0.00363 
0.02349 
0.01349 
veO01016 
0.01644 
0.01076 
6.01462 
0.00504 
0.04643 
0.00597 
G.U0129 
G.00082 
G.00069 
0.00221 
GeV0026 
0.00203 
0.01436 
0.01994 
0.00551 
0013372 
0.05929 
0.00654 
0.02239 
000067 
0.00 /Zo 
Ge03244 
0.00054 
0.60106 
0.00121 
0200194 


0.00113 
0.00006 
0.0 
0.0 
UO 
0.00034 
GOeCGOU0L 
0.00047 
dec2114}l 
0.00336 
0.00llo 
O0eG1lO28 
G.0044%2 
0.00425 
0.00066 
0.00035 
0.00096 
GeV0L8S 
0.00043 
0.00019 
0.000685 
0.40104 
0.00006 
be00b6607 
0.00565 
0.00433 
0.00254 
0.L04¢81 
O.U1552 
O.U0ct?7 
0.U085%6 
0.00U50 
0200104 
0.G0691 
O0-U0U22 
0.00006 
0.6006% 
0.00095 


be00012 
Ce0U023 
C.0 

C.0 

0.0 

ve00094 
&e0000) 
6.00057 
0.01887 
1.07050 
G.0G155 
0.01204 
C.01i620 
0.00934 
C.003 44% 
C.00480 
C.01853 
C005 71 
G.00003 
0.00075 
Ue000 71 
€.00132 
0.00021 
C2002 52 
0.01300 
6.00738 
C.0029%6 
UeO0l0d7? 
0.02632 
0-004 08 
C2013 42 
0.00053 
6.00391 
C.01259 
0.00028 
0.00006 
C.000d68 
0.00108 


weeweceeceeereceececece2eceocesce&= 
eweeeceec ee ere ce eee ce ewwee ec ce ee eo ee © ee ew ew wee we we em eww eo ewe we wee ew ee ewer er er eer re rere rereroec= 


wrowowveruh & 


UeudirDd 
be vuube 
Ue VUU9S 
LeUUSLY 
Ue U49it 
4 e0V30449 
Use VVleo 
LevUt 14 
UeVUU535 
ue UUU lu 
UeVV1LLY 
Ve v0cbeu 
LeUUSSAL 
U.eUU09Y 
LeUWlol 
UeVV00 ti 
UebILlts 
be vUUL4Y 
Levdilo 
VeValilo 
be UUSLO 
uelUbyl 
Ue UUCLO 
Vedvs dz 
Geely 
Uevdoil 
be LUdUL 
veVUSLD 
veucrdd 
Ue UIUL4 
ve VOC1S 
UeUUiSY 
4e VUO42 


IWRUT/OUT PUT 


0.400453 
0.CUC7U 
OU 

CeU 

Ueb 

0.Lb190 
Ge LO004 
Uevlb499 
Ge CUd4ca 
0.01106 
O.CU5Se5 
1.12345 
0.025604 
0.01543 
0.LG52u 
0.00404 
Geclde 
0 eU1225 
0O.-LOloc 
Ue LG069 
0 e-LCOUYL 
O.COZi19 
uUecUGdl 
U.LO4iS 
UetlbOe 
GO ilvue 
CeCU5t7 
Coed (65 
Uebdbsb 
UeG1077? 
U.LS01E 
G.00114 
0. CGE5C. 
O.U,3tt& 
Ue UO00Y9 
U.LU014 
Ue LOlbt 
UeCOZ¢Y 


is 


0OeU0LO07E 


0-00<01 
OeUUi 7b 
0.00976 
Q0.UU305 
0e-0U051 
020U04 4 
0-C0052 
UeVO1LO? 
Ue001? 
0.00i64 
OeV2Z 106 
OeUU677 
0.UUd 5b 
JeV1736 
0.0093¢ 
0.00312 
9201465 
0e00U15 
0.001 5b 
0e01437 
OeL0Ud 7 
UVeVUL06 
0.00042 
0.0VUi08 


4 


0.00037 
U.00U19 
Q.0 

0.0 

0.0 

0.00103 
Ue00U02 
Ge 00o1s6 
U.03 lb6 
Ge01194 
0.00<00 
UeG5913 
0.01014 
1.04403 
0.00336 
0.00393 
0.01479 
0.00959 
0e-000b7 
0.00058 
0.00160 
0.00i3 
U.00U24 
0.00705 
0.01260 
0.00925 
0.00425 
0.01256 
0.02465 
G.00575 
U.01618 
0.0099 
Ce005/1 
0.02C665 
U.00037 
0.00005 
Ue 0163 
0.0614? 


15 


O.G1llib 
1.06fo2 
0.00303 
O-01U92 
Oe-0U97T2 
0.00098 
0.0Vlb67 
0.00265 
0.002¢é2 
OeUU051] 
0.00571 
0.02407 
0.03626 
Q.U0U5148 
0.032b5 
V-O0277U 
0.CO7lvUu 
0-02306 
0.00073 
0.00012 
0.02134 
0.00049 
0.00010 
0.00137 
0.00164 


lo 


0.UVU013 
0.u004%5 
0.0 

0.0 

Ve VU 

0.00249 
0.00002 
0.GO0K6 
0.00254 
0.LO61E 
0-002b4 
0.01694 
U-0182) 
0.0044] 
O0.v05cE 
1.08254 
O.U2ib689 
0.204243 
UeU17US 
0.u0l62 
Ue U0524 
0.00394 
ue JUCO33 
0.40499 
0.02871 
U.e01331 
0.00502 
UeUIS2E 
0.U4737 
0.U07U0 
0.01649 
0.00103 
0.0043] 
U.eU2i54 
0.CO047 
ue VO007 
V0. 0014E 
U.0021i2 


17 


0.00089 
0.00365 
0 e0U92b 
0.00946 
0.01356 
0.01511 
0.00947 
0.00550 
0e1UZb&9 
1.05497 
0.03171 
0.0U241 
0.01044 
0.00166 
UeCO0324% 
0.00034 
0.00517 
0.01634 
U e145 
0.00517 
0.01523 
0.03566 
0.00723 
0.02203 
0-C0104 
U.00449 
0.42140 
U0 -COU%4 
0 eCUU10 
0 .G0161 
0.00159 
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lo 


6.00004 
Gev00U9 
0.0 

0 20 

0.0 

Uev0041 
0.00001 
0.00041 
0.00137 
6.00200 
0.uv00bd 
0.00225 
0.006602 
0.00416 
0.V0181 
0.02241 
0.01495 
1.05893 
0.00090 
0202496 
0.00114 
0.00797 
0.00034 
0.00311 
0240350 
0.00309 
0200240 
0.00457 
0.01429 
0.00332 
0.00 763 
0.00027 
0.00175 
0.00797 
0.u0025 
6.00003 
0.00053 
G.00067 


re] 


0.00002 
0.00002 
Qe 


6 000648 
0.00056 
0.00113 
0.00144 
0.00026 
LeV0224 
0.00459 
0.00204 
1.27119 
0.006010 
0 -00i60 
O-.07%22U 
be00002 
0.00411 
0.00145 
0.00067 
0.00099 
0200116 
0.00456 
0-00<c%2 
0.00623 
0.00017 
0.00uU89 
O0.U03i2 
0.40016 
0.00U03 
O.U0U024 
0.00UZ6 


20 


Ge-00004% 
0.U0006 
UeO 

0.0 

CeU 

C.0Cc031 
c.00001 
Ge000 36 
Ce00077 
0.00251 
G e000 70 
€-00322 
€.00413 
Ce002 70 
0-000 7% 
0.01778 
G.009 70 
C.00902 
€.00165 
1.04044 
020424 
4201560 
0.00007? 
C.00266 
0.002 &9 
0.00208 
0.00¢ 11 
6200367 
C.00923 
0.00305 
Ue006 52 
0.00047 
4.00327 
0.06686 
Ce00014 
0.00003 
C.00049 
C.00049 


IA 


eS 


vel UUUS 
UeVUUVE 
Uev 

GeV 

ve 

UeQVUU1LS 
ue UV0UU4 
UVevQUEed 
GevuUug i 
UeVUd4e 
CevVllis 
Le vULYY 
UeWlds 
Ue VU25% 
b.eUU1L50 
Ue LUD SU 
be VUlUY 
UeUUSi4 
UeUUdid 
Le UV4 lo 
id sucled 
Cle Lge 
vU.VvU0U3 
Ue Ue O4 
UeVvVibs 
O.uUUico 
GeUVisil 
GeGJib»s 
Ue vudb6U 
CeUUdic 
Ue UU4ey 
Ue vse 
CeVOlLse 
be vud5il 
VeVIGL>s 
Le“UCUE 
Ce vUUS9 
UeVU0U0S9 


INPUT/ULTPUT ITtIERMELIATE 


C.00017 
O.vo00i 
Ue C0021 
UelO0Se 
Ue LO097 
U.v0049 
0.0275 
Ue bO165 
OervU321i 
0.0214 
O.e-C047i 
0.0615 
C.CGZES 
0.008 3 
O0.-U0056 
0.0139 
1.10¢1i3 
0. CC003 
0.0064 
0.CO1EO 
G.00129 
0O.U009% 
GelO20t 
0.0456 
O.LO1lb6S 
0.00415 
0.6044 
CetUllVe 
Ue U042 7 
U.lOO1U 
O0.COLCe 
Ge. C0035 
Oo.L00d 7 


a3: 


0.00107 
Qe00c66 
0.00384 
0.00599 
0.00321 
0O.0i4¢le 
0.0¢<924 
0.01704 
UeV0409 
0.00223 
0.01155 
003711 
1.0i079 
0.00323 
0.00373 
0.00332 
0.00166 
0.00339 
0.01664 
0.00345 
0e-00507 
JYebL0041 
0.0Uc 43 
C.VOTS> 
0eb0019 
0 eVUU0Zd 
QeU0044 
0 .0U05& 


0.01513 
0.00588 
0.00 733 
0.00627 
0.00465 
0.05757 
0.00013 
1.04654 
0.00566 
0.00575 
0.00390 
0.00555 
0.01976 
0. 00538 
0201404 
0.00075 
G.00329 
0.0132 
0.00041 
U.0G0U06 
0.00 ib2 
G.UG13< 


INDUSTRY REGVICNAL FLUW TABLE “190 


0.COU21 
0.00097 
0.0 

0.0 

0.0 

O.0U8i3 
0.00002 
0.00249 
0.00459 
0.0019b6 
0.00454 
0.00336 
0.06682 
0.003<3 
0.00099 
0.00307 
0.00564 
0.00677 
0.00126 
0.00295 
0.00234 
0.01551 
0.00464 
0.00372 
1.06070 
0.01020 
0.00863 
0.01449 
0201735 
OeOLO7Ti 
0.03972 
0.-0V038 
0.00765 
OeCL9EY 
0.00i04% 
0.0U017 
O.0Uid1l 
0.00269 


26 


0.00016 
0.00094 
VU 

Ue 

0.0 

O.Uu0i7z 
0-v0003 
0.00200 
0.00394 
UeUO0d 74 
0.00530 
0.U0359 
0.08775 
0.12 33 
0.00069 
0.00062 
0.00290 
vu. 004 56 
UVeV0220 
0.00046 
0.0164 
0.01147 
0.U0Z231 
0.00277 
0.U116C 
1.14412 
0.02105 
0.00593 
0.03841 
0.02071 
0.043491 
0.UGVU4C 
Ve VU37KG 
U243485 
U.C012C 
Q.U0030 
O.GU1/9 
0.00361 


-s ewww wren r wr nr fe ee mee em em ee mew we me wm wm ee wm wm we mm ew ow HW MW om www ew ww wow ow wo eo oew ooo oe 


0-CU020 
0.60340 
6 003é2 
0.0233 
1.01635 
0.01073 
G 60437 
O0eCO0705 
0203940 
0 .GU111 
0.00596 
0.03095 
0.03610 
0.00018 
G.-C0153 
0.00446 


23 


G.00038 
O.LO3707 
JV 


0.00122 
0.00377 
0.00386 
0.07987 
0.00154 
0.00049 
0.00060 
C.Uu0156 
0.00495 
0.00397 
0.00141 
0.00495] 
0.00227 
0.00020 
0.00242 
0.00721 
0.u0624% 
0.00587 
1.23231 
0.01209 
0.00513 
0.02 542 
0.00040 
0.00695 
0.01654 
0.00051 
440012 
Ue00070 
U.V0364% 


O0-VU0067 
0.60063 
0.VU 
0.U 
0.0 
0.00287 
0.00009 
0.G0515 
0.-v0t07 
C.U1i207 
0.01319 
0.00333 
0.05360 
0.00644 
0.00139 
0.00076 
0.00298 
0.U06016 
O.0U07T7TEZ 
0.00090 
0.00307 
0.00662 
0.00088 
0.00700 
0.01475 
U.03579 
0.04177 
0.02458 
1.04959¢ 
0.044865 
0.08175 
0.00435 
Ue-U3u37 
VeV99I32 
0.00274 
0.00036 
0.005¢d7 
0.00904 


C.002 60 
C011 38 
0.00780 
C.00408 
Ue02713 
0200525 
0-002 16 
0.00092 
0200593 
C.00315 
0.00324 
0.00063 
C.00188 
0.00465 
0-000 36 
C2004 34 
C.00641 
0.01377 
CeVl622 
0.04267 
C.050 35 
1.01224 
0211309 
0.00059 
6.01492 
0.06723 
G 200645 
0.00058 
Ue00429 
0.008 66 


IIA 


a a NN Nn a ad ot 


Levu ld 
Ge UI0I1D 
Ue 

Ue 

vel 

UeVL ld? 
U.eVUULS 
Ue VU 23 
65 UR W)S) 
UeJVU24ed 
Vea he 
Ue VUL3Y 
UeVilvi 
UeVEULbEO 
Ve VUU0 SU 
GeVUWUa / 
veVVU1LUs 
GeUULeD 
VeVUGbLO 
Os. VUUSY 
Uet0144 
GeVOECl 
ue V0O1L4 
LeVUclo 
Le VVe 1 
UebUcY 
OWNS: 
UeVslS4 
ve VU5S94 
GeVic 34 
bel fdto 
be VUL4C 
Ure CUS aS 
UeVsb00 
UeVOUY) 
Leuusul 
Ue VUCLI6 
Le JU943 


INFUT/UUT PUT 


Ovenc One 
Ue CU0bS 
Ue 

Oe 

Ue 

Ue UO846 
Ob .UUCGOY9 
O. UO458 
060d 104 
0.CO7EG 
GeV197T5 
0.01653 
0.04438 
0.00643 
0.00306 
UeLO077 
0.003273 
O.UG2be 
Ue U0349 
GO. C0073 
0.40329 
Ce C0450 
Ue LU05& 
0.01176 
C.00699 
Ue CUE7T5 
0O.ULb6b6 
Gell4RWY 
0.01855 
0.01499 
0.18926 
1.G0@05< 
0 »U326b 
OG v6eEsY 
O.CULGE 1 
OG. CUGbU 
0.002 Tt 
O.C0ELL 


33 


0.UU2 36 
O.G1icl6 
0.02198 
0.02464 
9.00¢ 61 
0.008644 
0.03563 
0eUi341 
0.01976 
0640420 
0.004% 4e 
UeU0799 
QeV07TUY9 
JeGc 545 
O0-UU871 
0.03073 
0.00035 
1.01134 
OUlyd2d 
9-00U50 
0-UU013 
0.00099 
JeVV155 


Liv TERME DIATE 


0.00130 
C.00571 
0.00921 
0.02145 
0.00549 
0.00162 
0.01582 
0.00045 
0201670 
0.01085 
0.00571 
O0.U1610 
Q.00 746 
0.01149 
0.01¢70 
0.04665 
0.00334 
0.00964 
1.04757 
0.00306 
0.00020 
0.00c28 
0.00629 
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0.00104 
0.00174 
0.00134 
0.00038 
0.00133 
0200268 
0.00026 
O.Vl61s 
0.00292 
0.00429 
0.00648 
0.01170 
0.01302 
0.01879 
0.06107 
0.00045 
0.00806 
0.035b6 
1.12064 
0.0VUU034 
0.0022é 
0.00241 


Bye) 


0.U0050 
0.00012 
0.0 

0.U 

0eV 

UeU01LEC 
0.U00V<é 
0.00560 
0-CQ805 
O.-U0c iG 
Ue004%4 
O.C1377 
0.00417 
0.00407 
VU.U0096 
0.00052 
0.40153 
Ue U0092 
O.GO137 
0.VU003]1 
0.00114 
0.U02 4] 
U.-CO0016 
0.02197 
0.00375 
0.00314 
0.C0477 
Oe V1100 
OeO011H85 
O.U0071C 
0.03110 
O- 00061 
0.0007} 
Ve UIESE 
O-VU00 4E 
1.05310 
0.00103 
U.U0314 
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0.00083 
0.40374 
0.00189 
0 -C0650 
0.00052 
0 -€0334 
0.0790 
0.c0019 
0.01264 
0.00596 
0.00673 
UeG1416 
0-034le 
Ue01133 
0.023489 
O«U862d7 
Q0.C0065 
0 -C0640 
0.041U1 
0-CO6l16 
U.G0036 
1.00746 
0 -G1Uu9 
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0.00443 
Ge00417 
0.004 73 
0 01082 
0.00137 
6.00480 
0203507 
0.03671 
0.00973 
0.10547 
0.01567 
0.01216 
0.04630 
0.00039 
0.00959 
0.038625 
0200136 
G.00149/ 
U-00110 
1.0035? 
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4eVSbZb60 
uev0191 
Ue 

Ue 

VU eviadads 
LeVuubo 
ve sails 
Vv eVd44O 
Ueb 2042 
VetdIULY 
GeuvrdOcv 
Gelrsbvu4 
veV1l440 
be VUIs7 
LevOdboy 
ve evl44y 
VeVsaIdl 
vevulUy 
Ue UVL0U 
Ue UULed 
UeVi Ebi 
ue VUDI4L 
Ueidtlh4 
b.ub45t0 
Uevurdctbo 
GeVOoI95 
mp Pare’ 
Ueibosd 
Gere 49 
Vet h4uU9 
Ge JUG4 / 
Ue44i4to 
VeIUIc OU 
UeVcecll 
Uecd4¥iv 
beUds44 
Uevsloy 
Hcirete ie Wats) 


INFUT/GUTPUT LNIEKMEDIATE 
Direct, Indirect and Induced Requirement Matrix 


OevWcUe 
1.UG209 
Ob 

Geb 

O.U 

&.C1lEZ4 
Ue UU04s 
O LdC6OFY 
Levl7?u9 
Gels? 
C.U2Z195 
0.01540 
0 .L8240 
OeLO72b 
G.L065b 
&.CU655 
OeU1i325 
Ue4347uU 
U.uG527 
VUeuI2Ts 
CetO55¢ 
O.u0KBY7 
O0.CO394 
Ue-vi1ldt& 
0.v43t0 
0.01534 
G2U395u 
UeLICI7 
0.09045 
Uce399T 
Osesgsod 
0.6333 
Uecb64U 
veCIG4i 
0 01641 
U.1ibb36 
OUlléd 
Ueb24914 
6245034 


OeUitid 
OeUU1L45 
1.0VUU0 UU 
0.U 

G0 

0U14%&s 
0e«V000G 
0200363 
C.U3646 
UeU9L15 
O.Udctdb 
0.U1b73 
0.U9579 
0.01749 
0.056U9 
QeLid66 
0.Ul23e 
O.ULYbE 
0.0v667 
Qeblsect 
0.02606 
0.01565 
UebVO4S4 
QO.Uitve 
QeU0S751 
003154 
C.0%873 
0Oe09c07 
Ue G41] 
0e5c0713 
0.36686 
CeUVU396 
0e03571 
Jelvl43 
VeUi9S3S 
ire Gb Para 
0.02073 
JeLco01 
ete Oos 


TABLE 5 


G.00%07 
C.00140 
6.0 

1.00600 
0.0 

U.01565 
G.00061 
C.05711 
0202315 
6.03374 
0.02464 
0.01054 
0.09U46 
0.61256 
G.04503 
0.02239 
Celts ise 
0.03617 
02006043 
0.0199 
0.03426 
0.01557 
C.00418 
0.014820 
0.05042 
0.U3U09 
0.04406 
0.206419 
Uel2clbs 
O.27b496 
0.33756 
0.00366 
0.03163 
0.10312 
0.01024 
Ge16531 
G.01590b6 
0.02574 
1.04815 
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0.01033 
0200271 
0.0 

0.0 

1.00000 
0.015563 
0.00065 
0.00519 
0-0230% 
0.03279 
0.02803 
0.021lbd 
0.166003 
0.01351 
0.06696 
0.04893 
0.14780 
0.02710 
0.00758 
0e01095 
0.0%426 
0.01034 
0.00492 
O.Ud4le 
0.06256 
0.03859 
0.05U2 / 
009794 
0.15690 
0.31743 
0.j860Y 
0.00423 
0.03933 
0.10586 
0.02000 
OeZligs 
0.02176 
0.02944 
1.19866 


OeUl21d 
Oe G0216 
0.VU 

OeVU 

0.0 

1.G162£ 
0. UQ066 
0.U7736 
O.G2i27 
0.03773 
0.03136 
0.0316] 
0.14715 
0eC1465 
0.02715 
0.4092] 
0.U%066 
0.U34 1% 
veI0724 
0Q.UU55i 
OeC415E 
Veville€ 
0.vU056z 
0.02136 
0.06456 
VU e03340 
0.05795 
Oelllvd 
0.1512] 
0.371843 
Ue t5ce2cl 
Ue-U04%64% 
0.04217 
0.090404 
0.02453 
0.25115 
0-025%¢ 
Oe L3432 
1.42VU05 


0.00963 
0.00116 
0.C 

0.0 

0.0 

0.61520 
1.02566 
0.06257 
0.202190 
VU eb2562 
0.02564 
0.01437 
0.06147 
0.00934 
0 .COb832 
0.C1532 
0202056 
O-bisb1b 
0.00011 
0.003n9 
0.03350 
0.00991 
0.01264 
0.01825 
0.05123 
0.01870 
0.04774 
0.C9¢24 
0.10731 
06299b2 
VU et65UY 
0.00395 
UO 2054U2 
0.08085 
0.020¢3 
0.204865 
0.62118 
0.02906 
1.15654 


0.05503 
0.00112 
Oev 

0.0 

0.0 

0.0129¢ 
0.00044 
1.14253 
0.01990 
0.04106 
0.03330 
0.01684 
O-07876 
0.01599 
0.02034 
0.00619 
0.05172 
0240966 
u.00551 
0.00174 
0.00465 
0.60903 
0.00388 
Ge01067 
0.05281 
0203233 
0.04099 
0.08362 
0.13935 
0.23974 
Ue3sl267 
0.00355 
0.03246 
0.08259 
O0.0l65¢ 
0.16901 
0.U1 764 
0.02415 
0.9502? 


0-00480 
0.U0Wu13 
0.00383 
O.Ui 765 
0.04363 
0-O01716 
0.03942 
0.07755 
Oel0176 
0.24510 
0.31035 
0.00350 
0.02603 
0.06105 
0.01669 
0.17465 
0.01793 
0.02407 
0.95769 


0.008 68 
¢.00120 
C.0 

0.0 

0.0 

0201390 
0.0004? 
G.05555 
C.036 16 
1.09786 
6.02334 
C.02160 
C.08480 
0.01507 
C.00979 
0200607 
0.024 35 
0.00977 
C.00527 
0.001 76 
0.00507 
C.00883 
0.00419 
0.01203 
0.05531 
0.02096 
6 .042C3 
0.05619 
0.11445 
0-260 7o 
0233294 
¢.003 71 
0.03164 
C.067719 
C.01793 
Ge18491 
C.01897 
6.02553 
1.04598 


XI 
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IUse 


LeVOLCHDI 
Letdcbbl 
CeUfsla 
SGI WES KON 
veVlGul 
&eVY140 
UeUiudd 
&L.U0C54 
LeUctl 
Ge tu9 sd 
ve VUODE 
LeVWble 
veVUlbe 
Ue VUOUY 
UeUVilil 
OU. UUDU / 
(GOO yeas ird 
Ge J049U3 
UeVdcl4 
UeUo4beU 
Velvliéil 
OUelcOsue 
Vers2DeU 
Uetd sil” 
Le VUD45 
UVeVUSIFU 
USL e Ne) 
UeVec4d 
vec lb4e 
Veucsi4 
UeV5o0d 
Pele gLoOU 


INPUT/UUTPUT Tin TERME DIATE 


0.0719 
0.00145 
Gel 

Ob 

0.0 

O-vI1LES 
0. GO040 
Oo4 74] 
OeC1lEL4 
GU evUcb60U 
Gee 206 
1.13065 
GeL7857 
GeCL19KE 
0.01017 
GU .005Uc 
UeUcb60i1 
C.L1536 
UeVO52U 
Oecole? 
QO .%LO4cb 
0.007159 
beV0329 
C.b1153 
0.05065 
UUd2ct 
O.C3579 
CeLb751] 
0.v9635 
UecOLBU 
Uecitod 
0.(0359 
0 .CéZ69C 
Co.L964 4 
GeVU143i] 
Oren 
O.0i56) 
OIA 829 US; 
0O.c0E97 
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0.00387 
32004 36 
0U0c cb 
Oo0il9e 
0.00455 
9 V0E23 
9 .UU0085 
OeUGE14 
0.0036 
0.U0i65 
0.005i7 
000476 
O0.Vlisl 
0.01648 
Je0%607 
0.04204 
300964] 
He13327 
JeVG133 
VeVIIE 
OU s4b7 
0 U0bGe 
VeQOK69 
Je00714 
Oeb1U15 
Jes db Se 
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0.02446 
ve 06598 
0.U6U67 
1.04997 
0-00992 
6.00524 
0.02079 
4.01377 
0.00505 
6.00163 
0.00629 
G.00937 
0.200435 
0.01686 
G.0564e 
0.02326 
0.04452 
0-09 229 
Oe ISS 2 
Oecl04Gh 
0.34563 
0.00427 
0.03230 
U.eO7 760 
G.U1b58 
0.19067 
Ge G202b 
Ue02 666 
1.07t49 
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Ue 00469 
0.016604 
0.07350 
0.05188 
0.05007 
O-l2l71 
0.12900 
Ue 30212 
0239033 
0.00438 
0.03800 
0.08479 
0.020748 
O.2le5a 
0.02216 
O.UL9714 
1.20231 


lo 


Ue00U27 
0.00135 
Oo 

OV 

0.0 

0.01452 
0.0044 
O.C519E 
0.01919 
UeU241t4 
0.-U2310 
Ve UZ5b62 
O.U81Y7 
0.00977 
0.01117 
1.06373 
0.02730 
0.04620 
0.02140 
0.00856 
0.00929 
UeU1089 
0.00404 
0.01383 
0.U6u03 
U.02594 
0.04132 
0.10516 
02612929 
0.24559 
0.51348 
0.0U039t 
0.03009 
O.U7e&5 
0.G1668 
Ue-1719C 
O.Gild2s 
Oeb244 
O.912<¢5 
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0.00691 
0.00119 
VU. 

0.6 

0.0 

0.01420 
0 .CU04u 
0.0556 
0.C2156 
0.02664 
Ue03126 
Ue2314 
OUbl1l7F2 
0.01524 
0.01185 
0.10416 
L.Lo079 
0.03577 
0.00 705 
0.01145 
0.0060) 
U.ULO75 
0.00433 
0.014648 
0.05605 
0.02404 
0.04423 
VeC9257 
0.12401 
VU e26396 
0.54161 
0 -CO4dz 
0.032¢3 
0 b7662 
0.01610 
02106498 
041990 
0-C2604% 
1.b461b 


6.01153 
0.00040 
v.04 761 
OeC1674 
0.01462 
0-01960 
0-01045 
0.06550 
0.00911 
0.00725 
0.02350 
0.01995 
1.06241 
0.00488 
0.025483 
0.004687 
0.01441 
0.00377 
O.-01127 
0-03 92 
0.01475 
0.03592 
0.07095 
0208994 
0.22365 
OecE1LBY 
0.00300 
0.02555 
0.05535 
0.01540 
0.15871 
O0.U16U6 
0.02165 
0.69 784% 


i193 


0.00507 
0.01315 
0.05501 
U.01767 
0.05043 
0.09905 
0.11613 
0.32736 
0.41072 
0.00419 
0.03600 
0.07300 
O0.02c51 
0.23404 
0.02314 
O.03i2i 
1.32416 


G.01125 
0.061 72 
0.00754 
ue00611 
0.01884 
C2014 58 
0-012 43 
0.00555 
1.04129 
G-00790 
0.02191 
0200342 
C.01064 
0.03540 
C.01409 
0203490 
C.06859 
0.06321 
Ge21854 
0.2 74 76 
Ue003 14 
0.02655 
0.05320 
0.01500 
0.15522 
C.01568 
0.02102 
Oe87812 


w-<eeeca = = -_- ce 
wcrcee cee cwrenrer ree fe ew mew ew ee em © we mw em em ew eo wm em wm wm ew we eo wm ew ew ew we ee owe ewe we cee ww we eee @ we ce eee ew oe woe oe 
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Ge VUBYD 
Ue VWU1LU2 
ue 

ued 

Ue 

Vevlsso 
UevUul4s 
LeVUDLcS 
VeVlLece 
UeUccid 
YVevcd4VU 
‘Vir ep © Wr ie) 
veblidd 
Uevic4o 
ee UUtUS 
LevuTeby 
veVl Ve 
Ved le fl 
Ue VILES 
UeUUD I) 
bevctled 
Ueill S4u 
ve VUGILU 
LeVicers 
Veutdtla 
GeIU1IDid 
vevtt9f 
¥eVOU0D 
LevIoul 
Vel OIdlu 
We Fe IEC 
beUUI5U 
Cee SGU 
vevoirl 
vevVvioirt 
Ueli GOKU 
Usevloly 
WIC ISU 
4eJ0DY95D 


INPUTS SUT FUT 


Oeulb9bo 
Oe.ubluy 
GO. 

0.0 

Oe 

O.014eét 
C.LOCSU 
G.be6CLE 
OelecOU4 
O.U22U4 
Oobe4ce 
Vell 3ld 
O.Ulo3< 
J.U094¢0 
C-eL09U04 
U.CbE1LL 
OeLiId4y 
UeUlu73] 
0.40566 
UeCOlo7 
U.LOC] 5 
1211031 
U.lLU4s7 
0.01099 
UeO4 1O5 
Gvlctul 
UeL4355U 
0 .CKb6<6 
8) GCSE 
Geet Il1U 
Uso oes 
U.b039U 
CeUslei 
L»40436 
Geol gsi 
Gecbiecs 
0 .UZ0U4 
Uel26ob 
1.13665 


(52 


VOUS 7 
O.UUU064 
0. 

Oed 

0.0 

QebUbU04 
UeUUULY 
0.033.1 
0eVc059 
VeVidi4 
JeC1407 
UeCUK3E 
O44 76 
0e4U9 43 
G.O0ub9Y 
0eFi4 5b 
0.05c71 
0.01947 
G.00665 
0.0UZb5 
0.Ui415 
0.04159 
L.0a327 
0-0US9L 
OQeUecidl 
901142 
GeVE4 Ib 
JeU4y 52 
000YZ¢ 
0e-i 66 
Ue19L67 
O.0uc3i 
O.0iL9? 
0.U4U2t 
OeUisb7le 
UVels cy 
OV1Li23 
OeU1LSi7 
0.62396 


au 


G.01U49 
0e-00iz7 
GeO 

Ged 

0.0 

O.Gibty4 
G.GO0U55 
0.06569 
0.03403 
0.03507 
U.0¢2 754% 
Oe0¢<31 
U.U0bG22 
0.01926 
O.01UEY 
0.01646 
0.02.01 
GeO01U07 
0.01.81 
&6.00 747 
U 200950 
O.CE644 
0.00464 
1.05977 
O.05561 
G.0c17Y 
Ue05U02 
C.u9btb? 
0.12384 
Oe 3065U 
0.39136 
0.00450 
G.03t604 
0.06351 
0.02126 
0.21636 
O.0251b 
C.03019 
Lercoo2S 
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0.01109 
0.CUd27 
Oev 

06.0 

O.U 

O.Ud544 
0-C0U6 3 
0.075385 
0.02849 
Oo.u27ly 
0.03362 
O.Vv1l61i 
O.1l7d34 
0.0109< 
0.00946 
0.00477 
0.0136U 
0.01415 
0.00745 
0.0043¢ 
UeUUd1d 
0.U2553 
0.01000 
0.016040 
1.11714 
0.U2t633 
0.06U75 
Oelllod 
0613494 
0.35317 
0O.4660UU 
0.Uu0461 
0.04405 
0.10293 
0.2460 
O0e2%679 
0.02564 
0.03530 
1.3955U 


UeU11d& 
0eLOc Zi 
Oe 

Ow 

Ue 

V-U1LEdStE 
0.CQ002 
0.07355 
Ueb2led 
Velbcl¥4 
Ue03367 
Ue V1lOUE 
O0-17703 
0.2V1963 
0.U0894 
Ve002Zc7 
V-VU104e 
Uv. U0964 
0.0024 
0.00llc 
UetO7SU 
0.02124 
0.00/55 
U.01515 
0-0600¢€ 
1.161 48C 
UVebil2od 
0-1065/ 
0.15310 
0.354 76 
0.45974 
0.00455 
UeudIss9 
Ue 10609 
O.Uuc4il 
Uec4007 
0.02533 
02035643 
1.561 2€ 


ral) 


0.01154 
0-OUlcd 
Vel 

Vel 

0.0 

Oeb220U 
Q.00U0U0 
0.-Go9c4 
0.02365 
0202542 
0.03455 
O eGUic67 
0. la9bU 
0 .00U&410 
0.00623 
0.CU¢30 
0200525 
0.00599 
0.40915 
U.e00174 
0.4732 
0.032Ui 
O.UU51i7? 
0201525 
0.05589 
0.41924 
1 .L6490 
0.210699 
0211409 
0232659 
0-4437loe 
0 .0U5U 7? 
0.04040 
0.09967 
VU .06004 
0.23030 
0.02405 
0.03469 
1.34215 
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rate) 


0.00576 
Uve00437 
G.U 

0.0 

OeU 

0.01593 
0.00030 
0.03441 
0.01194 
0.01313 
O.U1 716 
0.009 74 
Oe12207 
0.00509 
0.40439 
0.00139 
0.00514 
0-00 744 
0.00602 
v.00203 
0.00719 
Uev0 689 
Ge002 66 
0.0062? 
0.03323 
0.01 460 
0.62990 
1.27994 
6.06631 
Gelb 304 
(Oarace JL SII 
6.00235 
0.0240] 
0.05U5uU 
0.01137 
0.11384 
Ocevlls3 
0.01864 
0.64344 


0-01407 
0.00211 
0.0 

0.0 

OU 

O.Ucz2bo 
0.00079 
O-U8924 
0.03347 
0.04168 
0.U4653 
O.G1795 
0.15651 
0.01525 
O0.U1109 
0.00271 
0.01189 
0.01237 
0.01431 
0.00245 
0.00973 
0.02011 
0000398 
0.02154 
0.07945 
0.05057 
0.10150 
0214265 
1.168072 
0644124 
0.57043 
0.00921 
Ge VKU7TY9 
0.16374 
0.02974 
0.26306 
0.63294 
0.04643 
1.59976 


OeO1611 
Ue00134 
CeO 

0.0 

0.0 

Ge022 66 
C2000 72 
C.10394 
0.02921 
6.04014 
0.04019 
0201828 
C.12906 
C.01381 
G.01159 
600281 
0201458 
0.00918 
C.01013 
C.002 13 
C.00835 
c.015461 
C.00628 
C.013847 
C.00927 
C0339 
b.07425 
0.157538 
016131 
1.39365 
0.56787 
Ce00531 
0.05613 
Ce14920 
0.03269 
0.27525 
C.03117 
Ce04496 
1255425 
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Ge Ge 3s 
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G.LG76U 
GOR O 
Ge COTS G 
G.CO8bs 
Gevislt 
UeALU54 2 
OVE 54e 
(OpriQeyeler7, 
Uela 241i 
CeUsiea 
PAWS Ure 
Ussact0U5 
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Uevélub 
Le044e 
GeLbo0lU 
Crete OO 
OCevied4e 
Vecd 14% 
Oee4Ge 
GeUstuy 
Deere TKS: 
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Ore Opkeleies 
JeVuL 4) 
JeV 

Ved 

DeV 

QUL/4t 
9eCUUD5S 
YWelOY¥9D 
DeUSGIU 
9eGe74) 
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UeVib5Se 
Jelidd9 
NAG ASKES) 
O.UL1 9& 
VeVUS95 
VeV1lY4? 
Jeli 
VeC 5067 
VeUUSES 
UeCiGol 
JU 
JeUibY4e 
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)eovts3 
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Wins Se Pale 
Dee HTN 
QeUsE cS 
NES NASB) 
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UeCl1045 
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C.02%976 
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GelUETE 
Ge01206 
Ce. OG973 
Ue UO5S04 
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Oe U2 778 
G.G0087 
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U.03008 
Ue0OU9U 
0.02 96Y 
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Ue U6443 
Geil347 
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0.36524 
Le 43501 
CG -CO 76E 
Cel4lle 
Sy Ve eEXE 
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Oe anabis 
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0eC3%67 
EsA4@2b49 
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0.04065 
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Oe U2ZD4GU 
0.03415 
Oe.VULI394 
O-.09241 
QO.V1004% 
O.COK1LD 
O.U0i9e 
OeVUUC4 
Oe-GUE76 
0.00706 
0.U01L3 
0.00071 
Ore UuelesS: 
Ors YUV54G 
VeVLZI92 
UeUb5S1L9 
OeUZ2Z107 
0.05473 
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0O.1VU3cG7 
1.14266 
Ore zote 
0.02457 
0.U3dbe 
Ihe Aue sie 
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VUeG1L562 
0.-CULYe 
ViesdG) 
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UleG 

0 -G2765 
UV eVUU84 
O.U9b46 
0.03337 
0e03 745 
VeClivge 
UeCi962 
0213940 
VeOlLiVe 
UeG1198 
UeLO500 
0 e-U1304 
U.GUb719 
0-G1436 
U.002c4 
OsClLUT5 
0-02Ub67 
UelCUbTE 
0 eG2osu 
VeGI?9u 
0eULGbe 
Uv. CsU55 
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Velo6ilid 
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OSOSGi 
Vedi 4b2 
ive USS 
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0.01725 
Ueb0263 
U.0 

UeV 

Uev 

6.05191 
6.J0085 
Ue10149 
UeV4075 
U.U3L06 
Uevil36 
0.03339 
O.e180480 
OO 85 
U¥eIV1290 
O.u0357 
0.U1523 
CU1l4b66 
O.ul275 
Gev0599 
WAN 2s) 
602430 
0.00252 
0.02187 
Gol ior 
0.06110 
Geul9d4 
Oc 4729 
OL 389 
O.47e9e 
Ueb199]1 
GeV00UY 
0.u59 346 
Cel st 35 
C.L3305 
Ge2553333 
0.U335d 
1.064 746 
1.67780 


O.LO1iVs 
Vel2o23 
0.04177 
0.04515 
0.05064 
Veb2229 
0.15998 
0601344 
0eb1479 
0.00.97 
0.01357 
OU0Y4o 
O-UlU6i 
0C.G0236 
C.U1ULO 
CeUllMSe« 
0.0093vu 
O.b2cil 
O-09806 
0.03169 
0.091086 
0.16035 
0.20554 
0.5964 
Oe 74518 
OeVOT4i 
UeVO4O% 
Oel2u74 
VeUGail 
Ue43i ld 
OeC4ELY 
0205 le 
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TABLE 6 


INCLME MUL TIPLItLKS GF 4960 ADAG KEGIGNAL In PUT/CUTPUT MmuoEL 


brEW MUDEL CLOSED MUbLeL 
SeeTUR WAMEL UUTPUT mUUSEHULD CIRECT « TY¥Pc I DIR. INDes TYPE I1 
MULTIPLILK KiuwW INDIRECT MmuLTIPLIEK INCUCED MULTIPLIER 
ALKICULTURL» FLRCSIRY, ANU FAISKERIES 1.5079 0.3317 05252 1.56 1.zsi2 3.66 
Min INo 1.2583 0.2657 ved b96 1.36 0.9503 Be She) 
CUNST UCT dun, RESALE NTIAL 1.56606 C. 268 b.4ols ltl 1.1266 4e32 
CUNSIRULUCTIGNs bhUNTRESIUENTIAL 1.5107 0.2551] 0.4257 1.68 1.0461 4e1l 
CLNSTRUCTIGN, tHlGhwaYsS ANG PUBLIL UTILITIES 1.6759 O.cdtl U0 04914 1.7% 1.1967 4.34 
MAINILNANCE BNL REPAIR 1. 3051 6.4579 Ue2Sc4 eet 1.4246 SG 2 KY) 
GRhUONAwCLE 1. 3013 0. 3041 Ue475U 1.50 1.1566 Bose 
FLUL ANU st VtERALLS 1. 4550 Ceeccul 0.3895 1.71 Ue 9503 4.17 
TEXT Lc ANo APPARLLYE PRULUCTS 1.3113 Le 3044 0.4050 eS Ue 9679 Siete 
LLMbeR, whLUD ANL FAPER FRUUUCTS ANNO FuriviTunts 1.2444 0. 3308 U0e4 264 yar) 1.0460 Syql at 
PRINTING ANL PLbcl SAIN 1.30/)0 Ce%1v0 005295 1.<9 1.29146 Sy5 3S) 
CHEMICALS ANL ALLIcD FRUUUCTS 1.4425 021955 0.3308 1.71 Ues070 Gell 
PETROLEUM REFINING aNu KELATEC INLUSTRicS 1.2795 0.U921 & 1592 1.73 JUe30b63 4eld 
KUbEEK ANG LEATHER PRLLLCTS 1.3311 6b. 43356 0.4421 1.32 1.0765 Breit 
STUNE»s CLAYs GLASS» Abu CUNCRKETE PRODUCTS 1.3650 UO. 3023 Ue4929 1.36 1.2023 Boel 
PRIMARY MOIAL InvGoTKIc S$ 1.4266 0.2590 0.23966 1.54 0.9723 3.75 
FAbRIcCaAlcu METAL FRULULTS 1.24226 0.2916 0e%26Y 1.47 1.0462 3.56 
NUNTECECTKICAL MACHINERY», EXCEPT COMPUTERS 1.2650 0. 3015 Jed0EL 1.22 0.6978 2.98 
CUMPLTERS ANU CFF ice revlFPMENT 1.360389 0. 59LI 005428 1.39 1.3242 3.39 
ELECTRIC JRANSMISSIUN AND TINCUSTRIAL AFPAKATUS 1eiSul Use 3U66 J 3600 lei? 0-878) Pary eX 3) 
HLUSENHLLE APFL TANCES sLAUKTING EQUIPMENT skKALIUs]. V 1.1919 0. 3053 Ue43 70 1.20 120659 2093 
ELECT kuUNde CUMFUNLNTS AND EGUIPMENT 1.1543 Ce4ul2 0.46¢8 1.15 1.1366 2280 
TRANSPURTATICN ca vl PMint 1.2093 Ge. 1043 0.2554 1.39 Ce6240 3239 
PRUFLEoSIUiNAL, SCIENTIFIC EQUIPMENT AND MISCELLANED 1.3097 0.3933 0.5064 1.29 NG EY 32-14% 
TRANSPuRTATILN Srkvilis pie WAeLS) Ue 45uU5 Odell lec? 1.5955 3.10 
TRUCK TRANSFCR TAT iN 1.5167 O.37702 025560 1.46 1.3613 3.60 
CUMMUNICATiuUN 1.2o4l OG. 4265 Ved 436 We 1.5021 3.04 
Ulititles 424495 Oo. lodl 0.2656 1.63 0.6435 3.97 
wWhutLrsALe TRAE Vel 963 0.4%<69 606556 1.54 1.5998 See 
nELTAIL TRave be 5342 0.4457 0.6371 1.43 1.5543 3249 
Fel ekete 1.3171 C. 4400 0.5729 HSAC 1.3975 3e1b& 
HLUTEL os ANU LEULIiNG PLALLS 1-60i?l C. 3074 0.5256 1.71 1.2827 4.17 
FiKSUNAL ANU REPAIN ScRVICES IMA Bye 372 0.4263 Ueb3bd 1.cb 1.3135 arene 
BUSING SS ANU PRKuUFE oSILUNWAL SERVICES 1.31435 C.4t26 0.5856 1.27 1.4265 Z7.09 
AMUSEMcnT aNL ReeRcCATILN SERVICES 1.3487 0.3944 Ue5296 1.35 1.2923 2.30 
HLALTn StRVICLS 1.23/15 OG. 6620 Ue l044 They 1.to4d cettd 
COUUCAT iw stiV ICC S pNUNTCOMMCRCLAL R & UehtlivrrbOF I tLe Beye: 0.5t<0 0.72 8Y 1.<5 1.7761 3206 


GuUVEKWMEN I NLT LE SeWnlrne CLASSIFIED he SULD 0.6106 U.169d 1.26 1T.u7ls 3.08 
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TABLE 7 


EMPLUYMehd MULTIPLIERS OF 196U ADAG KEGIUNAL INPUT-OUTPUT MivEL 


scClUn WaMt 


AGRKICuLTUnc, FEnt SIRY, ANU FISHERIES 

MINING 

ConSTRUCTiuN, RESLUth lial 

LUNSIKLCTI Us NUN-Re SAUENTIAL 

CUNSTKULCTIUN, RiuhwaYs aANb PoLoLIC UTILITILS 
MalNJeiance &NL REPAIR 

JUKUNAW Ce 

FUUL AND ot WERALCS 

TeATicc Ate APPARLe PRULLLTS 

LUMbER, muuUL ANL FaAPLK FRLCOUCTS ANU Fuki Tbuat Ss 
PRINTING aNb PUcLl saAlive 

Che MICALS ANE ALLLcU FRLLLCTS 

PETRLXLUM REFINING abl KRELATCOD INDUSTAICS 
RUBbER ANU LEATHER PrRruUvLCTS 

STuNE» CLAY», vLASS, ANU CUNCKETE PRUODULTS 
PRIMAKY Me Tar INvudImiits 

FAbRICAlcU METAL PRULULTS 

HENTEE CCI RICAL MacniberkY, EACCKT COMPUILCRS 
CUMPUT?tKS ANL LFFice EQUIPMENT 

ELECTRIC ImANSMILSIUN ANL INUUSTRKIAL APPARATUS 
HOUSEHLLOE AMPFL LANCE Sp LI LHTING EQUIPMENT pRAUIUST. V 
ELE CTRUNIL COMFUNENWETS AND EGUIPMLNT 
TRANSPURTATIUN ceulPMew I 

PRUFLESSIUNAL, ScacivELT Fic ceUIPMENT ANG MISCLLLANED 
TKANSPURTAIILN Strvices 

TRUCK TRANSPURTAT LUN 

CUMMUNACATIUN 

JlILitics 

wHOLESALe TRKAUL 

KETAIL Traut 

F eleKele 

HOTELS ANU LUULinu PLéiccS 

PERSLUNAL AWL KERFALR StwrvICkES 

puSTINe SS ANL PRUFt solLivAL SERVICES 

AMUSEMLAT ANL kKeckraTtTioun SERVICES 

HEALTH Services 

ELUCATIUN Strvlcrs piuly-CLMMERCIAL kK & GatttUN-PKLUFI 
GLVERNMENT Nel cuEStwHtEnE CLASSIFIED 


EMPT ChANLE 
PER_d4a000 


0.0515 
VOctl 
OeI0i359 
0.0254 
OeV2luU 
0 Ve32 
0.0129 
0.0090 
O.0179 
00122 
0.0181 
0.0084 
0.0009 
0.01356 
0.0067 
VeViel 
VU.0119 
0.0200 
0.0141 
UVeGide 
0.0167 
O.U¢il 
0.UU650 
Uedv225 
0.0229 
0.0207 
O.uU207 
0.0046 
0.0247 
0.VU50b6 
0.20132 
0.0390 
Ue0196 
O.03lb 
0.0331 
0.0316 
0-2-0420 
0.0300 


UIKLCT & 
ANUIRECT 


0.Coj3l 
0.C318 
OeC247 
6.0343 
0.0314 
0.C299 
0.0168 
0.0104 
00237 
Ued1i65 
0eC240 
0.0154 
6.0040 
0.0189 
0.-Clc6 
0.0199 
0.0169 
0.0236 
0 .C203 
0.0179 
0.02u5 
0.0241 
0.0105 
0.G234 
0.0289 
0.0302 
0.0265 
GeCOb8 
0.0476 
0.C600 
0.0191 
0.6469 
0.0255 
0.03%1 
O-04e1 
0.0370 
0.0496 
0.0376 


TyFe 1 UIR. 


INDe, TYPE Il 


ce ee INVUGED_ 
ecs 021064 
1.i7 0.0639 
1.77 0.0026 
1.35 0.0096 
1.50 0.0720 
1.29 0.070 
1.46 0.0580 
2206 0.0506 
1.32 0.0571 
1.55 0.0519 
1.32 0.0677 
1.54% 0.0427 
4e2d OUi fl 
1.40 0.0554 
1.87 0.0532 
1.57 0.0526 
1.58 0.0D4¢ 
1.18 0.0546 
1.44% 0.0091 
1.16 0.04 76 
1.23 0.0566 
1.15 0.00¢7 
1.54 0.0316 
1.26 O.U7?lU2 
1.26 0-07ol 
1.46 O.U762 
1.28 6.0706 
i.90 0.0305 
1.52 00-0917 
1.19 O.ll2o 
1.45 0.0664 
1.25 0.0923 
1.30 0.0699 
Wace 0.0864 
1.27 0.0859 
1.16 0.1000 
1.16 Uelby7 
1.26 0.1013 
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